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PREFACE. 


THE following articles were originally written for the Auckland “Weekly 
33 


Graphic,” and are therefore intended to be of a descriptive and popular nature. 
Yt have not attempted to trouble my readers with large masses of statistics or 
with technical terms and theories. I do not lay claim to any expert knowledge 
of Forestry, nor can I hope to add anything of serious importance to the large 
amount of valuable literature already produced on this: subject. But I am pro- 
foundly convinced that the process of wholesale and reckless deforestation to 
which this country is being subjected will inevitably produce momentous and 
disastrous consequenees, if we do not take warning in time from the teachings 
of Natural Science and the experience of older lands. And it happens that in 
New Zealand those results of Deforestation which are to my mind of the most 
dangerous character are largely obscured by considerations which are in- 
trinsically far less serious. This fact is illustrated in the records of the Timber 
Commission which lately toured these islands. Whatever the nature of its report 
may prove to be, it is quite certain that most of the members and the vast 
majority of the witnesses examined were very much less interested in erosion 
and denudation and the climatic results of Deforestation than in its effect upon 
the timber supply. In fact, the casual reader glancing over the daily reports 
might well be excused for imagining that the chief questions involved in Defores- 
tation are the market price of kauri and the consequences of importing Oregon 
pine. I do not deny the importance of these matters; and I have dealt at length 
with the timber supply in the following pages. But I have written these articles 
chiefly to draw public attention to those other aspects of the Deforestation problem 
which are usually ignored, not only by the general public, but also by those in 
authority over us; and my hope that something may be thus effected to stir 
public opinion on the subject has been strengthened by the wish expressed by 
some of the members of the Timber Commission that I should republish these 
“Graphic” articles in a more compact and durable form. 


Auckland University College, 
September, 1909. 
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STAGE, THE CLEARED HILL SIDE. 


EROSION—SECOND STAGE, THE FISSURED 


THE PASSING OF THE BUSH. 


HE object of these papers on the 

9 S disappearance of our forests 
and the necessity for replacing 

them is not so much to supply 
information as to rouse public interest 
in a matter of vast national importance. 
which hitherto has attracted far too 
little notice here, and which involves 
most serious danger and irreparable loss 
to our country if it is any longer ig- 
nored. Generally speaking, the Passing 
of the Bush has been regarded by most 
people who have thought about the mat- 
ter in one of two alternative ways, ac- 
cording to the temperament of the think- 
er. The sensitive and aesthetically- 
minded folk have thought of the bush 
mostly as a highly picturesque asset 
among our manifold scenic attractions, 
and they have deplored its disappearance 
chiefly because it means the destruc- 
tion of natural beauty, which can never 
be restored. On the other hand, the 
practical, hard-headed men of the world, 
whose attention has been called to the 
subject, have considered the vanishing 
of our forests chiefly from the standpoint 
of our timber supply; and they regret 
the approaching extinction of the kauri 
and other indigenous trees mostly be- 
cause it will mean higher prices and 
heavier cost of production in the build- 
ing trade and other associated industries. 
No doubt these views are all important 
enough in their way; but there are other 
aspects of the case, which, to my mind, 
demand far more urgent consideration. 
It does not seem to be generally under- 
stood, or, at least, generally appreciat- 
ed that the destruction of our forests 
means a great deal more to us all than 
the loss of timber or the vanishing of 
picturesque scenic effects. And it is be- 


cause too little attention has hitherto 
been paid here to the effects of the 
wholesale destruction of our bush on 
the climate, the soil, and the fertility 
and reproductive power of the country 
that I desire to impress upon my read- 
ers with the utmost possible emphasis, 
the magnitude of the evils caused by 
deforestation. 
WORDS OF WARNING. 

I have suggested above that the most 
important effects of the destruction of 
bush or forest are those bearing upon the 
climate, soil, and fertility of the country. 
There is nothing original in this state- 
ment. It may be found in any ordinary 
geography; but the trouble is that we 
seldom apply generalisations. of this 
kind to our own case. Yet, so far as 
New Zealand is concerned, the evils to 
which I am referring, were long ago 
officially and authoritatively recognised. 
There lies before me a copy of a paper 
on “The Climatic and Financial Aspects 
of Forest Conservancy as applicable to 
New Zealand,” read before the N.Z. In- 
stitute at Wellington in 1877. The 
paper was written by Captain Campbell- 
Walker, then Conservator of State For- 
ests for the Colony, and it shows in 
every page that the dangers resulting 
from the indiscriminate destruction of 
the bush were even thirty years ago 
clearly. realised and vigorously impress- 
ed upon the minds of our legislators and 
administrators. 

Captain Campbell-Walker deals first 
with the effects of timber felling on clim- 
ate, and he finds ‘fa host of evidence 
tending to prove that the general de- 
struction of forests has rendered climate 
more trying, less equable, and devoid of 
sufficient moisture; in short, hag caused 


it to deteriorate both with respect to its 
effects upon the health of man and other 
animals and upon the fertility and pro- 
ductiveness of the soil.” He quotes 
from Marsh’s well-known work on “Man 
and Nature” to the effect that forests 
“within their own limits and near their 
own borders maintain a more uniform 
degree of humidity in the atmosphere 
than is observed in cleared ground”; and 
he further illustrates this point from 
the experience of districts in America, 
where the forests have been cleared 
away: “With the disappearance of the 
forest all is changed. At one season the 
earth parts with its warmth by radiation 
to an open sky, and receives at another 
heat from the unobstructed rays of the 
sun; hence the climate becomes excessive 
and the soil is alternately parched by the 
fervour of summer and seared by the rig- 
ours of winter. Bleak winds sweep 
unresisted over its surface, drift away 
the snow that sheltered it from the frost, 
and dry up _ its scanty moisture.” 
I have cited Marsh only by way of illus- 
tration; for the whole literature of the 
subject is full of evidence of the same 
kind. Careful observation 
years has tended to throw doubt upon 
the extent of the influence on climate and 
temperature once attributed to forests. 
But, on the other hand, there 
be no doubt that the dis 
bush and scrub has in many countries, 
and even in New Zealand, been followed 
by the failing of Springs and the disap- 
pearance of rivulets and streams. In the 
handbook on “Tree Culture in New Zea- 
land,” issued by our Chief Forester, Mr 
TERIA. Matthews, this effect is noted as 
the direct consequence of the efforts made 
by our settlers to clear bush land. The 
experience of every country where ob- 
servations on the rainfall have been car- 
ried out—St. Helena and Ascension, 
Asia Minor and Switzerland, Italy and 
France, California, the West Indies and 


in recent 


seems to 
appearance of 


Australia—all tends in the same direc- 


tion. “The countless ruins of Palestine,” 
says Mr A. Page in a recent issue of “The 
World’s Work.” “the stony hills and de- 


serted valleys, are the result of maltreat. 
ment of the land that once flowed with 
milk and honey. Mesopotamia, one of 
the most sterile countries in the East, 
was once a forested and fertile land, and 
the Euphrates river is now swallowed up 
in the desert. Greece shows a similar de- 
cadence. Sicily, which when covered 
with forests, was the granary of Rome, 
is now entirely deforested, and even when 
undisturbed by earthquakes is a poor ag- 
ricultural country. There are parts of 
Denmark, Bohemia, Hungary and <Aus- 
tria which in modern times have become 
valueless through deforestation. The 
Chinese have ruined great parts of their 
Empire by destroying their forests, and 
they are fast becoming waste places in 
which no man can live.” Evidence of 
this kind might be multiplied. indefinite- 
ly, but this may be sufficient to suggest 
the importance and value of forests in 
maintaining a country’s water supply 
and the danger involved in the cessation 
or diminution of the streams and springs 
on which its fertility and productivity 
so largely depend. 

But this question of the water supply 
is closely connected with another and 
even more important aspect of deforesta- 
tion. Professor Schwappach, in his text 
book on “Forestry,” points out that, 
apart from the fact that forests are con- 
stantly adding valuable organic matter 


‘to the soil, they have a directly beneficial 


effect upon it in other ways:— 

(1) They prevent the sunlight and heat 
from reaching the soil directly, and thus 
searing or burning it. : 

(2) They break the force of the wind, 
and so save loose soil from scattering 
or drifting. 

(3 They reduce the mechanical force of 
heavy rain. : 

(4) They bind together and keep in its 
place soil that would otherwise be 
carried away by floods. 

It is on the last two of these effects 
that I wish more particularly to dwell, 
and I believe that evidence can be pro- 


_ duced on these points that will eonvince 


any intelligent person that the destruc: 


NEAR PEKING — THE FERTILE LAND BURIED 
BENEATH STONES ‘AND SHINGLE. 


EROSION 


STONE WALL TERRACING IN THE WU-TAI MOUNTAINS IN 
NORTHERN SHANSI. 


The only way to save the land and pro tect the streams after the forests have 
been cut away. 
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WHERE THE OREGON PINE GROWS. 


tion of forests in these respects exer- 
cises a, terribly banefu! influence upon 
the country that has once, prodigal-like, 
sold its birthright of trees without mak- 
ing any provision to repair their loss in 
the future. To put it briefly, the worst 
effect of deforestation is 


EROSION. 


To estimate the full significance of this 
term, we must consider briefly ‘the 
part played by trees in all natural sys- 
tems of drainage and water supply. Here 
I may quote Professor Schwappach again: 
“The water from heavy rains, checked 
in its descent by meeting first with the 
foliage of trees, is better retained on 
forest soil than on bare land. Under a 
close cover of trees, there collects a 
‘humus’ soil formed from the decay of 
fallen leaves. Through this sponge-like 
soil-covering the rain water slowly filters, 
and its passage is further retarded by 
the stems and roots of the trees. In 
this way the erosive effects of violent 
rains upon bare hillsides is obviated. 
This is often a very serious danger, not 
only because the good soil is washed 
away, but also on account of lower- 
lying fertile lands being covered by 
boulders, gravel, and sand brought down 
in the flooded waters.” With this state- 
ment of the case, we may compare the 
following extract from Captain Campbell 


Walker’s paper, which, as mentioned 
above, bears more especially upon the 
effects of deforestation in this country. 
“The forests by their presence act as 
storehouses of moisture, both from their 
leafy canopy which covers the earth, 
and the bed of dead leaves on its sur- 
face, the loss of moisture by evaporation 
being by these means reduced to one- 
fifth; and, further, the bed of dead leaves 
acts as a sponge soaking up and retain- 
ing the rain and regulating its distribu- 
tion, while the roots not only act as 
vertical drains promoting the descent of 
the water into the lower strata of the 
earth, there to nourish the springs, but 
bind the soil on the mountain sides 
together, and prevent its being carried 
away into the valley below.” It showld 
now be clear what difference forests — 
make to a country’s river system and 
its soil, They store up water for 
gradual distribution; and they prevent 
the vegetable mould they form from 
being washed away. Consequently, it 
follows that when the bush is cut down, 
not only do streams tend to disappear 
with it, but the rain, when it comes, 
carries the fertile soil from the hillsides 
down into the valleys, and at the same 
time, rushing unimpeded along the 
channels and courses that the storm- 
water has already excavated in the earth, 
causes sudden and disastrous floods, 
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A VALLEY AT THE FOOT (OF DEFORESTED HILLS IN 
NORTHERN CHINA. 


The land ruined for crops except where stone walls catch some sediment during 
the floods. 


CHINESE MOUNTAIN RANGE DEFORESTED 


INCE 1725. 


ve the soil. 


Terracing to 


IT. 


THE PRICE WE PAY. 


OREMOST among the inevitable 
effects of deforestation we must, 
therefore, rank floods and land- 


Te 
1 


slips. It must be clearly under- 
stood that this description of the 
effects of  bushfelling is by no 
means simply theoretical. Unfortun- 
ately, the theory has been _ illus- 
trated in only too literal and prac- 


tical a fashion in all the countries that 
have ever been endowed with great natu- 
ral forests. In America this question has 
already assumed the dimensions of a 
great national problem, and the disas- 
trous results of erosion are dwelt on im- 
pressively in the report recently presented 
te Congress by the National Conserva- 
tion Commission. “One small neglected 
stream,’ we are told, ‘has been found 
by actual measurement to wash enough 
soil from its hills to deposit silt equal 
to one and a-half tons per acre of its 
watershed in a year. The quantity of 
silt deposited every year by all the 
streams in the United States would cover 
a territory nine hundred miles square 
a foot deep. Our rivers have washed 
783 million tons of the best soil of the 
United States from the upland farms 
and carried it into the rivers, where it 
has formed bars, impeded navigation and 
finally lodged in the great harbours. The 
Government has already spent 553 mil- 
lions of dollars for river and harbour 
improvements,” and this outlay has been 
rendered necessary almost entirely 
through the indirect effects of defores- 
tation. The Commission estimates 
that soil erosion reduces farm 
production from 10 to 20 per cent.; 
and that the annual loss to the farms 
alone is 500 million dollars. The direct 
damage from floods has increased from 
45 million dollars in 1900 to 238 million 


dollars in 1907—and all this enormous 
expenditure and loss is attributed by 
this responsible Commission of experts 
to the reckless slaughter of the forests. 


LANDSLIPS AND FLOODS. 


This conclusion is supported by a host 
of other witnesses. Mr. A. W. Page, in 
an article on the “Statesmanship of 
Forestry,” points out that the Colorado 
in flood time carries down 1000 tons of 
mud a minute, simply because all .the 
trees have been cut away on its water- 
shed. ‘Rivers whose headwaters have 
been deforested are ‘beginning to carry 
mud in this way, building up banks and 
bars, changing their courses and ruin- 
ing navigation”; and most of the trouble 
with the Mississippi which is now to 
be deepened and straightened at a colos- 
sal cost, is due to deforestation. In 
two months in 1905, the floods on the 
Catawba River, we are told, did a million 
and a half dollars’ worth of damage. 
When they subsided some farmers found 
sandbanks ten feet deep on their fertile 
acres. Mr. Stewart White, the famous 
noyelist of the North, says that 18 million 
acres of farm land have been lost in the 
Appalachian district in a few years by 
erosion alone. Ten years ago Professor 
Shaler, of Harvard University, estimated 
that 3000 square miles of soil had been 
washed from the slopes of the Southern 
Mountains on account of the destruction 
of the forests. The upper valleys of the 
rivers are becoming subject to violent 
freshets, and the lower yalleys to great 
overflows which have to be controlled by 
costly levees. And the destruction so 
far, adds Mr. Page, “has been only 
enough to give an imaginative man a 
conception of what floods will come from 
those mountains if all their forests are 


ever cut down.” But unhappily it is not 
necessary to limit ourselves to conjecture 
as to what may happen in extreme cases 
of this kind. In at least one country in 
modern times we have seen exemplified on 
the largest conceivable scale the terrible 
consequences of defying the ordinances 
of Nature by destroying the forests and 
neglecting to replace them. “China,” 
writes Mr. Emerson Hough, dealing with 
“The Slaughter of the Trees” in “Every- 
body’s Magazine” (May, 1908), “‘is the 
best instance of a land that never cared 
for forestry. She builds houses now of 
little poles, uses for fuel saplings, shrubs, 
herbage. Her children literally comb the 
hillsides for bits of roots and shrubs for 
fuel and fodder. The land is bared to 
the bone. It is a land of floods. Villages 
are Swept away, hard-tilled fields rwined. 
Starvation always stalks in China. Alter- 
nate floods and water famines follow the 
waste of forests.” The most striking il- 
Justration of these evils in the history of 
China is the record of the Hwang-Ho, the 
great Yellow River which drains the 
Northern Provinces, and twice within the 
last forty years has flooded vast areas of 
densely peopled country, destroying mil- 
lions of the inhabitants in a few hours. 
In the great flood of 1868, and again in 
1887, the Hwang-Ho ig credited with 
something like seven million victims; anc 
considering that the floods covered ten 
thousand square miles of territory, 
studded with 3000 villages, the estimate 
is probably not excessive. Possibly the 
illustrations to this paper—some of which 
were submitted to Congress by President 
Roosevelt, with his last Message, in 
which he dealt with the necessity for 
reforesting the United States—may 
give some faint idea of the 
and desolation that thus 
follow the Passing of the Forest. 
In China the work of _ destruction 
is still going on. The Hwang Ho is peri- 
odically flooded, and millions of lives are 
Sacrificed simply because the forests in 
Northern China have been cut down and 
never replaced. “They cut off the trees 


ruin 
inevitably 


10 


then the shrubs, then the grass until pot 
a single living thing remained on the 
mountain sides. The rain washed the 
soil from the rocks. With infinite pati- 
ence every year they build terraces wher. 
ever they can to save a little of the goi| 
for agriculture. The once fertile valley 
lands are covered with gravel and rocks, 
the debris of floods. The territory that 
was once fertile is now bare, its flourish. 
ing cities are falling into decay, the land 
is becoming uninhabitable.’ And all this 
devastation and waste of property and 
life, and this destruction of man’s handi- 
work have been due to the reckless cut- 
ting down of forests. The picture of de- 
solation that some of these illustrations 
reveal may stand as a general type of 
the effects of deforestation in all coun- 
tries in varying degrees. The loss of fer- 
tile soil, the submergence of productive 
land under a superincumbent load of bar- 
ren debris and detritus from the hillsides, 
the choking of river beds, the diversion of 
rivers from their courses, and the disas- 
trous floods that inevitably follow such 
changes—all these evils are in every land 
the direct consequence of the wholesale 
extirpation of timber trees. 


WHAT OTHER COUNTRIES SUFFER. 

It would be easy to aceumulate great 
masses of evidence of a character 
similar to the foregoing, but I may 
content myself with a few typical 
instances. In Stanford’s “Compendium 
of Geography and Travel,” I find the 
following reference to Cyprus in regard 
to deforestation and its effects:—“The 
disappearance of the woods, now reduced. 
to about 400 square miles in the southern 
uplands, has seriously affected agricul- 
tural prospects. With the forests went 
the soil which was washed down to the 
plains, choked the river beds and formed. 
malarious swamps; the hills became bare 
rocks incapable of growing a blade vt 
grass, and the locust at once took pos 
session cf the barren ground; whilst the 
absence of trees deprived the earth of 
its annual fertilising leaf mould. There 
is now a stony desert at the S.E. end 
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of the island, where tradition says there 
was formerly a large forest.” The same 
story might be told even more forcibly 
of Asia-Minor, once the garden of the 
world, filled with densely-peopled 
towns, now for the most part treeless, 
waterless, sterile, and almost depopulat- 
ed. Of Spain it has been said that the 
loss of her wealth and power, and the 
decay of her Empire, were due more 
than anything else to the impoverish- 
ment of her soil through the destruction 
of her forests. Describing Central Spain 
Sir A. Ford writes: “The denuded table- 
lands are exposed to the fierce suns of 
the summer and to the fiercer snows and 
winds of winter, while the bulk of the 
peninsula offers a picture of neglect and 
desolation, moral and physical, which it 
is painful to contemplate. Extensive 
steppes and plains are burnt by the sun 
in summer and swept by the icy winds 
in winter; while rain ig so rare in the 
tablelands that the annual fall does not 
exceed 9 inches, and there are districts 
on which no shower descends for eight 
Or nine months together. The face of 
the earth is tanned tawny, and baked 
into a veritable ‘terra cotta, and every- 
thing seems dead and burnt as on a 
funeral pile.’ Mr G. Chisholm, one of 
the most eminent of living geographers, 
describing the basin of the Po, in North- 
ern Italy, says of the risk of floods to 
which it is constantly exposed:— 
“These dangers have been much increas- 
ed by the wanton destruction of the 
forests of the Alps and Apennines, for 
when the shelter of the woods is gone, 
the heavy raing of summer easily wash 
the soil from the slopes down into the 
rivers, and many an upland pasture has 
by this process been turned into bare 
rock.” Referring elsewhere to the 
malarial swamps in North Italy, the 
same authority writes:—‘Since ancient 
times, the extent of marsh has in many 
places been increased through the ex- 
cessive clearing of mountain forests, 
causing rain-water to rush unchecked 
down the mountain sides, and the rivers 
to swell into devastating floods.” 


ll 


THE CASE OF FRANCE. 

But perhaps the best illustration of the 
evils and dangers to which all countries 
are exposed by the process of deforesta- 
tion is to be found in the meteorological 
and topographical history of France 
during the past century. Dr. Croumbie 


. Brown, in his work on “Reboissement 


(reforestation) in France,’ gives a com- 
plete account of the causes that led to 
the clearing of the forests in the Lower 
Alps and the Pyrenees, and the results 
that followed in the form of landslips 
and floods. The details that he gives of 
the devastations committed by the 
mountain torrents, augmenting every 
year with the cutting out of forest and 
undergrowth form a picture that has 
been truthfully described as appalling. 
“The disappearance of the forests from 
the mountains,” writes Captain Camp- 
bell-Walker, “gave up the soil to the 
action of the waters which swept it 
away into the valleys, and then the 
torrents, becoming more and more devas- 
tating, buried extensive tracts under 
their deposits, tracts which will prob- 
ably be for ever withdrawn from agricul- 
ture.” And not only has irreparable in- 
jury been thus inflicted upon the coun- 
try, but enormous losses of property, 
and even of human life, have been sus- 
tained as a direct consequence of these 
same baneful causes. During 1875 the 
loss of property in the South of France 
through floods was estimated by the 
State at £3,000,000, and in addition at 
least 3,000 people lost their lives. 
“The indirect results in the shape of 
temporary or permanent damage to agri- 
cultural districts -by the deposit of 
stones and shingle brought from the 
mountains by the flood waters cannot 
be estimated, still less the damage to 
pastoral lands on the mountains them- 
selves. It may be stated generally that 
the results of excessive clearing of for- 
ests and abuse of pasturage on the 
French Alps and Pyrenees have reduced 
their capacity as a sheep and goat carry- 
ing area to such an extent that they 
cannot feed half the stock that grazed 


there fifty years ago; whilst the damage 
resulting to the agricultural districts be- 
low from the drying up of springs and 
streams, the torrents caused by heavy 
rains, and the melting of the snows and 
their effect on the river banks and 
channels followed by long droughts in 
summer is simply incalculable, and such 
as cannot be repaired, even at a large 
expenditure within two generations.” 
This was written over thirty years ago, 
but it is as true to-day as it was then, 
and the moral to be drawn from it ap- 
plies not more directly to France than 
to any other country in which the same 
conditions and causes are already de- 
veloping the same inevitable series of 
consequences. 


COSTLY REMEDIES. 

That the injury thus sustained is real 
and serious is sufficiently established by 
the strenuous efforts made in various 
countries to cope with the evil of deforest- 
ation. The harm done by the reckless de- 
struction of forests has been manifested 
perhaps more clearly in France than 
elsewhere, and the French Government 
has made the most vigorous exertions 
to remedy the evils produced by the neg- 
lect of centuries. The system known as 
“reboissement”’ will eventually result in 
re-clothing with forest all the denuded 
mountain ranges in the south-eastern dis- 
tricts and departments of France. Com- 
mencing with the most important points 
—the sources, head waters and upper 
reaches of streams, and the gullies ex- 
tending up to the lofty ridges where 
water is precipitated from the clouds or 
accumulated from the melting snows— 
systematic re-planting has been carried 
on for a considerable number of years, 
with results that at least justify the 
Government in prosecuting the work on a 
constantly expanding scale. Many years 
ago Surell, in his work on Alpine moun- 


tain streams, described the condition of 
the deforested regions of Southern 
France, Italy and Switzerland as almost 
hopeless. “The country is becoming de- 
populated day by day. Ruined in their 
cultivation of the ground, the inhabit- 
ants emigrate to a great distance from 
their desolated lands, and contrary to 
the usual practice of mountaineers, many 
of them never return. There may be 
seen on all hands cabins deserted or in 
ruins, and already in some localities 
there are more fields than labourers, 
The precarious state of these fields dis- 
courages the population left. They aban- 
don the plough, and invest all their re- 
sources in flocks. But these flocks expe- 
dite the ruin of the country, which 
would be destroyed by them alone, Every 
year their number diminishes in conse- 
quence of want of pasture grounds. Thus 
the inhabitants who sacrifice all their 
soil for their flocks, will not leave even 
this inheritance to their descendants.” 


It is. clear that where this goes 
on unehecked it means the _  abso- 
lute and irretrievable ruin of a 


region so affected; and the magnitude 
of these disasters indicates also that no- 
thing but a very heavy annual expendi- 
ture, continued over a long series of 
years—perhaps for a century or more— 
will even stay the process of destruction, 
to say nothing of repairing the losses 
and restoring the land to anything like 
its original fertility. Such a prospect 
might well discourage the wealthiest and 
most enterprising of States if their ef- 
forts were not stimulated by another 
motive that appeals to them perhaps 
quite as effectually as the instinct of 
self-preservation. roused by the losses and 
injuries that I have attempted to de- 
scribe. J] refer to the growing scarcity 
of timber resulting from the ceaseless 
destruction of the world’s invaluable 
stock of forest trees. 
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THE COMING TIMBER FAMINE. 


ERY few people have any con- 
ception of the enormous demands 
that are constantly made upon 
the world’s available stock of 
timber, the extent to which the existing 
supplies are being annually diminished, 
and the extraordinarily serious conse- 
quences that must ensue if nothing is 
done in the near future to grapple with 
the emergency thus created. It is gener. 
ally known in New Zealand that our 
kauri is within measurable distance of 
extinction, and that many of our most 
valuable indigenous trees cannot long 
hold out against the constantly increas- 
ing demand. But even the people most 
directly interested in our sawmills or in 
the importation of Oregon pine do not 
seem to realise that the shortage in our 
timber output is merely a single phase of 
a widespread falling off in the world’s 
supply of timber, and that in no long 
period of time we will be unable to re- 
plenish our stock by importations from 
other countries except at a ruinous cost. 
“Will there be a timber famine?’ asks 
Mr. J. H. Young in a recent issue of the 
“World’s Work” (Eng. ed.), and his an- 
swer to this momentous question opens 
in the following ominous terms:— 


FACTS AND FIGURES. 

“The rate at which the 
world’s supply of timber is being de- 
pleted is causing the gravest anxiety to 
those who are interested in afforestation, 
and many authorities on timber-growing 
affirm that unless the State undertakes 
some scheme of sylviculture, the very ex- 
istence of the many industries dependent 
upon our wood supply is bound to be 
seriously imperilled in the future.” This 
warning is directed more particularly to 
the United Kingdom, but unfortunately it 
apples quite as emphatically to nearly 
every other country in the world. In one 


alarming 


sense it is quite unnecessary to pile up 
huge masses of statistics to illustrate 
what must be a sufficiently obvious truth, 
For it is self-evident that the forest re- 
sources of the world.are not illimitable, 
and that if they are continually being cut 
down without being replaced, the day 
must come sooner or later when the de- 
mand for timber will no longer find means 
to satisfy itself, 
mere truism, 
isms it ig 


Chis, is, of course, a 
but like many other tru- 
not sufficiently appreciated by 
people in general, and this must be my 


excuse for labouring a point that cer- 


tainly needs very little corroborative 
testimony. However, it may help to 
drive the argument home if I add here 
a few figures bearing on this question of 
the diminution of the world’s timber 
Stock, quoted from an interesting article 
that appeared recently in the Melbourne 
“Age.” “The world’s timber supplies are. 
rapidly diminishing, and in almost every 
country the circumstance - is causing an 
apprehension bordering on consternation, 
for the demand for timber all the world 
over is steadily and speedily augmenting. 
Jt was estimated not long ago by an 
Afforestation Committee in Britain that 
if the present rate of consumption is 
maintained the timber supplies 
of Europe and America will be 
exhausted in another twenty years. 
Britain annually imports 5,000,000,000 
superficial feet of timber, and her con- 
sumption, according to the Jatest avail- 
able returns, increased. in 1906 by 
633,000,000 feet, Germany has a well- 
organised Forest Department, and one- 
fourth of her area is under forest ;, never- 
theless she imports nearly 3,000,000,000 
superficial feet per year. France has 
one-fifth of her area under forest, and 
she employs 3000 officers in the work 
of timber conservation and reafforesta- 
tion; vet France imports 738,000,000 feet 


of timber annually. The greater sources 
of supply for these countries are Nor- 
thern Europe, America, and to a small 
extent New Zealand. But the enormous 
pine forests of Northern Europe are now 
almost denuded. New Zealand has 
30,000,000,000 feet of timber still avail- 
able, but it is diminishing at the rate 
of 430,000,000 feet a year. And America, 
comparatively speaking, is no better off. 
Throughout the United States the total 
quantity of marketable timber in 1906, 
according to the departmental calcula- 
tions, was 2,000,000,000,000 superficial 
feet. But America has 21,000 sawmills 
at work, which are cutting the enormous 
quantity of 37,500,000,000 feet per annum. 
it is obvious, therefore, the “Age” con- 
cludes, “that the world’s timber outlook 
is very serious, and a shortage of sup- 
plies within the next couple of decades 
appears to be inevitable.” 


THE COMING CRISIS. 
“T may supplement these facts with 
a. few further extracts from the article 


on “The Coming Timber Famine,” 
by Mr. J. :H. . Young, ‘to. which 
I have already referred : — ‘‘ The 


tremendous strain upon Russia’s timber 
forests has been, and still is, of such a 
vast. nature that the country will not 
long be able to supply the wants of 
outsiders. Norway a few years hence 
will be almost equally crippled. Indis- 
ereet cutting down of millions of tons 
of timber in years past, with little or no 
preparation for the future, is already 
telling a tale. ‘Twenty-five years 
hence at the present rates of cutting, 
the timber supply of the United States 
will cease. Britain alone receives 
£3,000,000 worth of timber annually 
from America, but the rapid increase in 
the population points to a not far distant 
day when it will be only able to supply 
us with little more than half that 
amount. The once magnificent forests 
of the United States have been enor- 
mously reduced within the last few years, 
and as the demand for a considerable 
time has been 25,000,000 tons ahead of 
the natural supply, the process of ex- 
termination goes remorselessly on, 
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Canada hitherto has materially helped 
to make good the deficit in America’s 
timber supply; but here, again, the march 
of civilisation is making itself felt. The 
vast and ever-increasing population that 
has poured into Canada within the last 
few years has resulted in immense forests 
being cut down to make room 
culture”; and in Canada, as 
throughout the United States, an ever. 
present and assiduous enemy is at work 
in the shape of “the devastating fire 
fiend, the blighting irrepressible flamés 
of which are responsible for the destruc: 
tion of ten times more trees than those 
felled by the axe.” It is true that before 
the timber famine actually becomes 
acute, the vast forests of Central and 
South America, of Central Africa, and 
North-Eastern Asia will be requisitioned, 
and will help to avert the evil day. But 
all this evidence tends emphatically to 
confirm the opinion already advanced 
that the world’s supply of timber is no 
longer equal to the demand, and that 
unless existing conditions are radically 
altered, a very few years will bring us 
all face to face with a most. serious 
crisis through the universal scarcity of 
one of the indispensable necessaries of 
progress and civilisation. 


WHAT IT MEANS TO US. 

To realise what this coming tim- 
ber famine may mean to the world 
at large, we have only to consider 
the countless uses to which tim 
ber is now applied. “In almost 
every undertaking, great or small,” 
Mr. J. H. Young reminds us, “timber 
plays a more or less conspicuous part, 
and for numerous industries it is quite 
impossible to supplant it with any other 
substance. Thousands of tons are swal- 
lowed up every year for pit-props in 
mines; railway sleepers constitute a de- 
mand that must run up a big bill per 
annum, not to mention the many other 
uses for which wood is absolutely essen- 
tial in the equipment and working of 
railways; while everybody, of course, 
knows that for the building trades timber 
is the hase of their existence.” Among 
the many by-products of the forests we 
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may mention paving-blocks, dye-stutfs, 
tanning material, which all represent a 
heavy drain upon our resources ; 
while for resin and turpentine immense 
quantities of trees are annually de- 
stroyed. But tremendous as is the ex- 
penditure of timber on these purposes, 
it falls far short of the enormous amount 
utilised every year in the manufacture of 
paper. “The United States alone use 
8,000,000 tons of wood annually for this 
purpose; over 2,000,000 tons are used 
by Germany, 1,000,000 tons by Canada, 
over 1,000,000 tons by Sweden, 200,000 
tons by Russia, while Britain’s bill for 
wood pulp in 1908 wags very little short 
of £3,000,000.” An ingenious American 
has figured out that a big paper like 
the “Chicago Tribune” uses 200,000lbs 
ef paper each Sunday, and 400,000lbs. for 
the week-—in other words about 40 acres 
of forest for one week’s work. Perhaps 
this fact is enough to give some faint 
idea of the constant depredations that 
the progress of civilisation makes in this 
respect upon the resources of Nature. 


THE CASE OF AMERICA. 


It is important to observe 
that we are gradually creating 
a condition of things that has 
never been paralleled since the 


first advent of human life on this planet. 
Marsh and other distinguished authori- 
ties have pointed out that all the avail- 
able evidence indicates that the habitable 
earth was originally covered by dense 
forests in almost every portion. The in- 
roads made by man upon the natural 
bush were at first of slight importance, 
and easily repaired; and it is only within 
comparatively modern times that the ac- 
cumulated effects of his reckless destruc- 
tion of the forests have begun to produce 
any pronounced diminution of the avail- 
able timber supply. But with the great 
industrial and commercial changes, and 
the marvellous improvements in trans- 
port facilities that marked the course of 
the last century, the ravages of Man 
have told with ever-growing rapidity upon 
the forests, and the rate of destruction 
increases every year. Nowhere in the 


world are these important facts so c'early. 
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evidenced as in America, once regarded 
as an absolutely inexhaustible source of 
supply. But if the Americans themselves 
estimate the position accurately, they will 
soon have too little timber on hand to 
supply their own immediate needs. “We 
have reaped our forests,” says Mr E. 
Hough in the article I have already cited 
on “The Slaughter of the Trees ; “we 
have reaped our forests as sheep reap 
the grass lands, leaving nothing behind 
to grow. We have used ever-increasing 
appliances for speed and thoroughness to 
supply an ever increasing demand at an 
ever-increasing price. We are converging 
in ever-increasing numbers with an ever. 
increasing zeal upon what is left; and in 
our haste to get it all, we are permitting 
an ever-increasing waste and ruin of the 
original supply.” The falling-off in the 
reserve stock of timber is plainly indi- 
cated by the constant inclusion of forest 
trees once deemed worthless in the list 
of industrial woods. Among American 
hardwoods are now classified beech, syca- 
more, gums, “anything that will saw 
into a board.” On the Pacific coast only 
the finest redwood wag first cut, then 
the Douglas fir or Oregon pine, now the 
hemlock, cedar, “anything that will hold 
a saw blade.” In seven years, it is 
said, the production of hardwoods in 
America has fallen off 15 per cent.; and 
according to Mr Hough, “it will take 
us 16 years to use up all the rest of our 
hardwood if we do not burn it and if 
the demand remains the same.” Unfor- 
tunately, the one thing certain is that 
the demand will: increase. Moreover, it 
is almost equally certain that much of 
the existing supply will be destroyed by 
fire. “Of all the timber now left stand- 
ing in America to represent our entire 
future supply, the lumberman will use 
less than one-half. The other half will 
never be taken out of the woods at all. 
Three-fourths of that half may never be 
cut, but may be set on fire and burned 
as it stands.” There are about 450,000,- 
000 acres of commerical timber left in 
the United States, bearing about 2,000,- 
000,000,000 feet of marketable woods. 
But experts say that the yellow pine will 
last hardly 15 years at the present rate 


of consumption, and that the Douglas 
fir or Oregon pine will not stand more 
than 25 to 30 years of the present de- 
mand. In the whole United States more 
than 100,000 acres of timber are cut over 
every working day; and taking into ac- 


count the losses occasioned by fire, it is 
evident that unless something is done to 
retard the rate of consumption or to 
replenish the supply, America’s stock of 
timber must soon near the point of 
absolute annihilation. 
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THE GROWTH OF CENTURIES VANISHING IN SMOKE AND FLAME. 
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IV. 


CAN WE SAVE THE BUSH? 


T is difficult to give any idea of the 
enormous consumption of timber 
now indispensable for our indus- 
trial and commercial progress, and 

for the needs of civilised life. In America 

alone, in 1907, 40,000,000,000 feet of tim- 
ber were cut for various purposes. The 
railroads alone need 100,000,000 ties or 
sleepers a year, which means the cutting 
of one million acres of hardwood per year 
for this purpose alone. In 1906, at least 
three and a-half million telegraph poles 
were cut in America, three-fifths of them 
cedar—and the annual expenditure of 
timber in telegraph and telephone poles 
in this one country means the clearing of 

nearly 4,000,000 acres of land. In 1906 

again, America used 1,370,000 cords of 

bark for tanning, nearly 12,000,000 

shingles and 4,000,000 laths; and the tim- 

ber for use in the mines alone amounted 
to 165,000,000 cubie feet. For paper-pulp 
something like a million acres a year must 
be cut to keep the newspapers and maga- 
zines going. Even the lead pencils made 
in the United States consume over 
7,000,000 cubic feet of cedar a year, 


ph 
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and at the present rate the cedar 
supply will not last more than 12 
vears. And with the growth of 


population and the progress of settlement 
this demand must inevitably increase. 
Mr. A. W. Page tells us that unless some 
radical protective measures are/ taken, 
twenty years will see the end of the 
United States forests. And it is easy to 
imagine the consequences that will ensue 
to all the multifarious trades and inter- 
ests concerned in the use of timber long 
before the actual famine point is reached. 
“Some time before the forests disap- 
pear cross-ties, mine timbers and wood- 
building matrials will be prohibitive in 
cost. The price of hardwood has already 
risen from 25 to 65 per cent”, and in 


view of the fact that the demand for. 


wood is increasing in every country every 


year, Mr. Page regards the timber out- 
look in America as gloomy in the extreme. 

I have dwelt at some length upon the 
position of the United States because 
America originally possessed what  ap- 
peared only a few years ago to be inex- 
haustible supplies of timber. But the de- 
mand has increased with such appalling 
rapidity of late that in the opinion of the 
most competent authorities the end is 
already in sight. The weakness of all 
estimates as to the duration of the supply 
lies in the incalculable factor of “increas- 
ing demand”; and no one can predict how 


‘much the life limit of the existing stock 


may be curtailed by increased facilities 
for transportation, and increased speed 
in industrial processes, acting in conjunc- 
tion with the evergrowing demand upon 
a constantly decreasing supply. 


THE WORLD’S PROSPECTS. 

I do not intend at this stage to apply 
these general considerations to the case 
of New Zealand, but I wish to make it 
quite clear that the facts I have cited 
are not peculiar to America. J am aware 
that there are optimistic people in this 
country and elsewhere, who refuse to 
believe in a possible shortage of timber, 
who talk vaguely about an inexhaustible. 
supply, or who cherish the hope that 
even if we do go one using up our tim- 
ber, as recklessly and rapidly as we can, 
either Providence will intervene on our 
behalf or some genius will invent a sub- 
stitute for wood that will enable us to 
get along without the help of trees. 
But in so vitally important and so em- 
inently practical a matter as this, it is 
surely most unwise to base public policy 
on hazy speculations. The facts are as 
T have stated in America, and a similar 
condition of things prevails in various 


degrees throughout the civilized world. 
The able writer of the article on Forestry 
in the last edition of the “Encyclopaedia 
Britannica,” after a brief survey of the 
world’s failing stock of timber, points 
out that three countries, Russia, Scandi- 
navia and Canada, have practically to 
supply the rest of the world with pine 
wood, and as the management of their 
forests is by no means satisfactory, 
“the question of the supply of light pine 
and fir which form the very staff of life 
to the wood industries, must become a 
very serious matter before many years 
are passed. Unmistakable signs of the 
coming crisis are visible to all who wish 
to see, and it is difficult to overstate the 
gravity of the problem when it is re- 
membered that 87 per cent. of all the 
timber imported into Great Britain is 
fir and light pine, and so for most of the 
other countries.” This was written in 
1901 and the demand has certainly in- 
creased faster than the supply since 
then, Dealing with the same subject in 
1903, Professor Schlich, probably the 
most eminent living authority on For- 
estry, points out that between 1894 and 
1899 the average price of imported 
timber had risen about 18 per cent. and 
that there was every indication that it 
would rise further. So far as Great 
Britain’s demand for timber is concern- 
ed, Professor Schlich held ten years ago 
that it was becoming more and more 
problematical then where the required 
material was to come from. “It is all 
very well to say that we can pay for 
the timber we need; but that will not 
meet the case. When the supplies from 
outside fall off the rise in price may 
become prohibitive, and the effects of an 
insufficiency of material would be dis- 
astrous.” The chief difficulty, as I have 
said, les in the direction of the soft 
woods and Professor Schlich admits that 
“a deficiency of supply in the materia] 
would be a real calamity for the popu- 
lation of these islands.” As to the pos- 
sibility of substituting iron or steel, or 
any other material for timber, Professor 
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Schlich holds that past experience gives 
very little hope of this solution of the 
problem. In spite of extraordinary ef.- 
forts to find some means of replacing 
timber by iron and steel for structural] 
purposes, very little progress has been 
made either in England or France or 
the United States. As the President of 
the Institute of Civil Engineers said jn 
1903, the engineers cannot possibly do 
without a great deal of timber, and he 
pointed out that after thirty years’ ef. 
fort they had not yet succeeded in sub. 
stituting steel for wood as sleepers and 
railway ties. When we consider that a 
genuine shortage of timber would not 
only stop railway building, but would 
practically bring mining everywhere to a 
standstill, and would at the same time, 
throw millions out of employment in 
the building and other allied trades, we 
begin to realise that the threatened 
timber famine which unimpeachable evid- 
ence seems to show is rapidly approach- 
ing, may prove a terrible menace to the 
progress and prosperity of the world at 
darge. 
IS THERE A REMEDY? 

Anyone who considers earefully such 
evidence ag I have compiled must be 
driven to the conclusion that the risk 
of a timber famine is imminent and real, 
and that it is the positive duty of all 
civilised States to face this situation 
promptly and boldly. I may remind you 
at once that many European Govern- 
ments have long since attempted to 
grapple with this problem in a practical 
way. But the proof of the inadequacy 
of their efforts is that, for example, 
France, with 18 per cent of her area 
under forest, Belgium with 17 per cent 
of her area under forest, and Germany 
with 26 per cent of her area under forest, 
are all compelled to import timber largely 
to satisfy their local needs. This fact 
is sufficient to show that countries like 
our own, which have so far done little 
or nothing to cope with the constant 
drain upon their own natural resources, 
can expect little aid from abroad when 
the crisis at last comes. The sole interest 
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of foreign experiments to us, therefore, 
lies in the light they throw upon the 
possibility of doing anything to meet 
the danger threatened to the world at 
large by the steady diminution of: its 
stock of timber trees. A brief considera- 
tion of the limits of the question 
shows that there are only two practic- 
able ways in which the situation can 
be met: either by carefully husbanding 
our existing supply of timber or by 
replacing the trees that we are compelled 
to eut down. I therefore proceed to 
deal with | 

CONSERVATION AND REFORESTA- 

TION. 


Hitherto I have treated the problems 
incidental to Deforestation in perfectly 
general terms, and I have not attempted 
to suggest any direct application of fact 
or principle to our own country. At 
this point, however, it seems convenient 
to digress for the moment on a topic that 
bears a very direct relation to the needs 
and prospects of New Zealand and its 
people. In laying down general prin- 
ciples about Deforestation it will, of 
course, be necessary to make allowance 
for the peculiar character of our timber 
industry, and the circumstances that 
differentiate our position from that of 
all other countries as regards the nature 
of our indigenous trees. The special 
feature to which I am now referring 
is the exceedingly slow growth of our 
native timber. Mr. Kirk, in his “Forest 
Flora of New Zealand,” and Mr. W. 
Blair, in his ‘Building Materials of 
Otago,” have given good reasons for 
believing that the ages of our forest 
trees at maturity range from 100 to 
3000 years. The kauri has been cut at 
anything from 600 to 3600 years; the 
rimu takes 400 to 650 years to reach 
perfection, the kahikatea 370 to 600 
years, the matai 270 to 400 years; even 
the manuka does not develop fully till 
it is from 100 to 250 years old. No 
Serious objection has ever been urged 
against these estimates, and they answer 
once for ali the question as to whether 
it is profitable or advisable to attempt 
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to plant native trees. But while af- 
forestation with indigenous timber is 
thus out of the question, we may still 
ask, even thus late in the day, whether 
it is possible to do something here in 
the way of applying to our own case the 
results of the experience gained by other 
countries that, like ourselves, have drawn 
with reckless haste upon their splendid 
natural heritage of forest trees. 


THE MENACE OF FIRE. 


Considering the immense value of good 
timber, and the prospect of a rapid rise 
in its market price throughout the world, 
1t would naturally seem that it would 
be a wise course for the State to check 
the indiscriminate cutting out of the 
native bush, and to reserve a fair pro- 
portion of this indispensable necessary 
for the evil days to come. And here, 
so far as New Zealand is concerned, we 
are met at once with a difficulty. In 
the opinion of a great many people who 
have had much to do with timber, it is 
impracticable to protect standing bush 
against the ravages of fire. Thus the 
Hon. E. Mitchelson, giving evidence be- 
fore the Timber Commission in Auckland 
recently, gave it as his opinion that 
it would be quite impossible to preserve 
kauri bush unless it were surrounded 
by a very large area of mixed bush, be- 
cause of its inflammable nature 3; and 
Mr. H. P. Kavanagh, chief timber ex- 
pert for Auckland district, also told the 
Commission that it is impossible to save 
kauri bush, owing to its susceptibility to 
fire. Now, admitting the wide experi- 
ence of these gentlemen, I would like 
to point out that the same opinion has 
been often advanced in other countries 
as to the impossibility of saving stand- 
ing bush, and it has frequently been dis- 
proved by practical experiment. Let us 
take the case of 


FIRE-FIGHTING IN AMERICA. 


where the enormous extent of the forests 
and the roughness of the ground inside 
the timber belts would seem to render 
fire-saving an impossible task. Yet as 
the result of careful precautions and the 


regular employment of a large staff of 
men, whose special duty it is to watch 
for and extinguish forest fires, the losses 
from fire inside the national forest re- 
seryes—covering an area of 160,000,000 
acres—have been reduced to a remark- 
ably small figure. Thus in 1906 it was 
officially reported that less than one- 
eighth of the national forests had been 
burned over, and that three one-hun- 
dredths of 1 per cent—about one three- 
thousandth part—had been destroyed. 
The total loss was less than £20,000; yet 
it is calculated that the United States 
have been losing on an average about 
£10,000,000 a year in marketable timber 
for a long time past through fire alone. 
And the remarkable results recorded in- 
side the national forest area have been 
secured without any extraordinary out- 
lay. Each one of the forest rangers 
engaged on fire duty has an area of over 
200 square miles in his charge; and it 
is worth noting that in Prussia an area 
of 200 square miles is protected by no 
less than 120 foresters. Yet in spite of 
the enormous difficulties that have to 
be faced in combating fires, the forest 
rangers make a splendid success of their 
arduous task. One forest fire in Oregon, 
described by Mr F. J. Dyer in a recent 
issue of the “World’s Work” (American 
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edition), covered an area 40 miles in 
circumference, and when it was first lo- 
cated its front was 15 miles long, Th, 
scene of operations, we are told, was 1g 
miles from water and 50 miles from q 
base of supplies, and it took 200 men 
nine days of ceaseless effort to put it out 
But though the total cost was only £1200 
in labour, it meant a saving of millions 
of dollars in timber. The expenditure, iy 
fact, bears no appreciable relation to the 
value of the work done. Returns fur 
nished by the American Department of 
Agriculture show that the southern for. 
ests can be patrolled effectively against 
fire for two cents an acre per year; the 
northern forests for not more than four 
cents, aud those of the Rocky Mountains 
and of the Pacific Coast for 13 cents an 
acre per year. Considering the value of 
the property thus protected, and the 
large proportion of it that would other- 
wise be annually destroyed by fire, the 
expense of fire-fighting is absolutely tri- 
vial. And it is not unreasonable to infer 
that the work done so cheaply under such 
difficult conditions and over so vast an 
area in America could be performed quite 
as effectively and as cheaply in New 
Zealand if a systematic attempt were 
made to apply the same methods 
here. 
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HOW : WASTE LAND. 


plendid growth on a barren rocky slope. The timber is worth 


hundreds of pounds per acre 


GERMAN FORESTRY—ON THE ROAD TO THE MILLS 
The trees have been skidded down the slopes towards the mills in the valley. 
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Vv. 


NEW TREES FOR OLD. 


UT while we have done nothing 
in the way of coping with fire 
by systematic means, we have 
done just as little in the way 

of making the best and the most 

of our natural timber resources in other 
ways. For Forest Conservation, as the 
secretary of the Kauri Timber Company 
recently reminded the Timber Commis- 
sion, means a great dea] more than pro- 
tecting standing trees. To the expert in 
forestry, conservation means tending the 
forest, planting new trees to replace the 
old ones, cutting out only the trees ready 
for immediate use, and generally making 
the very best of our natural resources. 
And 1 leaye it to anyone and everyone 
in the least degree conversant with the 
methods of timber cutting gen- 
erally pursued in this country to decide 
whether they can be termed careful and 
econmical, So far back as 1870, Sir James 

(then Doctor) Hector, addressing a Select 

Committee on Colonial Industries, said 

that the complete destruction of our 

native bush was most wasteful and un- 
necessary. “It is not all necessary,” said 
this eminent scientist, “that the forest 
should be completely removed in the way 
that it usually is, either for the purposes 
of agricultural settlement, or the obtain- 
ing of timber for mills, firewood, and 
fencing, The thinning out of the forest 
would be ample in most cases to supply 
all our wants.” No doubt our system of 
deforestation is just as extravagant as it 

Was forty years ago in New Zealaud; and 

so far as the rest of the world is con- 

cerned there seems to be a general consen- 
sus of opinion that careful and scientific 

methods of timber cutting would make a 

vast difference to the present position, 

and the future prospects of the industry. 

Rudolf Cronau, an authority who has had 

wide experience of American forests dur- 

ing the past thirty years, tells us in an 


(9 
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article on “ A Continent Despoiled,” in a 
Tecent issue of “ McClure’s Magazine,” 
that the Iumbermen waste half of every 
tree they cut. “ One-fourth of the stand- 
ing timber is left or otherwise lost in log- 
ging. The loss in the mill is from one- 
third to two-thirds of the timber sawed. 
The loss in the mill product through 
seasoning and fitting for use is from one- 
seventh to one-fourth. Only 320 feet of 
timber are used for each thousand feet 
that stood in the forest.” This estimate 
corresponds closely enough with the 
opinion advanced by Dr. Bristol, of the 
United States Forestry Department, who 
states that at least fifty per cent, if not 
more, of the average tree as it stands in 
the forest is wasted before reaching the 
market in the form of timber. In similar 
terms Mr M. G. Seckendorf, writing on 
“The Elimination of Waste” in ‘ Mun- 
sey’s Magazine,’ has shown that some 
seventy-five per cent of America’s forest 
products is wasted, and that most of 
this disastrous loss is due to preventible 
fires, careless logging, and wasteful mill 
operations. 

THE WASTE 


OF TIMBER. 


In view of these facts, it is not sur- 
prising to find that in the countries 
where some practical attempt is being 
made to avert the coming timber famine 
careful regulations are laid down for the 
cutting out of the State forests. In the 
American national forests, for example, it 
is stipulated that all trees cut down must 
be felled in such a manner as to protect 
the young growth as far as possible from 
injury, and that wherever necessary the 
brush and tops must be piled and 
burned. But merely to cut down the best 
trees in the best way and to save the 
residue from fire is not enough. Mr 
Julian Helburn, writing in the “American 
Magazine” on deforestation under the 


title, “Reaping where we have not sown,” 
emphasises the difference between the old 
extravagant way of cutting down forests 
and the modern method of treatment as 
laid down by the most experienced 
authorities on the subject. ‘The chief 
difference between the old style lumber- 
inan and the forester is that the one re 
gards the forest as a speculation, the othei 
as an investment. The old method is to 
fell all the big sound trees of a desirable 
species in a forest without regard to 
their surroundings; withdrawing the ne- 
cessary shelter from a crop of seedlings 
in one place, killing others in the fall 
and removal of the timber; here felling 
all the seed trees -so that there will be 
no reproduction, there clearing the way 
for a worthless species that will promptly 
choke out the valuable ones; cutting the 
best sections from the fallen timber and 
leaving the tops and boughs and parts of 
the trunks to dry and rot and clutter 
the forest floor with highly inflammable 
rubbish. Old style lumbering started in 
incontinently with the axe. Conserva- 
tive lumbering begins with a working 
plan, which is a compromise between the 
forest and the market. For every tract 
of lumber the nature and habits of the 
forest and the distance and requirements 
of the markets present a new problem; 
the forester must devise and follow a 
fresh policy that will combine the largest 
returns and smallest expenses with the 
greatest productiveness of his forest.” Tt 
is obvious that some portion of this 
criticism fails to apply in the case of 


forests like our own, where, 

we have seen, the natural 
rate of reproduction is inor- 
dinately slow. But the facts I have 


cited should help us to appreciate the 
possibility of cutting out timber with 
the minimum of risk and injury to the 
Surviving trees. But valuable as the 
results of conservation on these lines 
may be, they do not represent any at- 
tempt to increase our existing supply of 
timber; and for an adequate remedy for 
the growing scarcity and dearness of tim: 
ber the world must look to some system 
of replacing old trees as they are destroy- 
ed or of planting new forests that will 
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some day take the place of the indigenous 

bush. Thus we pass naturally from Con- 

servation to the most important topic 

we have still to consider, 

REFORESTATION AND AFFORESTA. 
TION, 

The idea of planting new forests to ye. 
place the old ones as they are cut down 
is by no means a latter-day novelty. Swit- 
zerland had something like a forest sys- 
tem a thousand years ago, and by the 
fifteenth century she had developed 
highly practical and scientific methods 
of forestry. France, Germany and Italy 
have grown State forests for centuries 
past, either to check the devastating ef- 
fects of erosion or to replenish a failing 
timber supply, or, while combining these 
purposes, to secure a revenue from an 
investment of a portion of the national 
capital. And these countries have suc- 
ceeded in their experiments with great 
and permanent financial gain to them- 
selves, for the reason that a forest pro- 
perly administered on scientific lines is 
much more productive and valuable than 
a wild forest. ‘A large proportion of 
the trees in a wild forest,” says Mr. A. 
W. Page, “are not best suited to our use. 
They are of the wrong species, like weeds 
in a garden, or they are too old or - 
crooked, and have a variety of other 
blemishes; and while doing but little good 
themselves, they prevent the growth of 
better timber.” It is therefore open to 
us either to work through the original 
growth rapidly, and then plant a new 
forest on the devastated area—a course 
which has been followed on a large scale 
in Germany; or to turn the wild forests 
into cultivated timber preserves, as has 
been largely the practice in France. I 


“now propose briefly to refer to the suc 


cess that has attended the efforts of 
government in other countries to 
establish State forests, the means they 
have taken to ensure their success, and 
the outcome of their enterprise regarded 
as a financial investment. 


FORESTS OF EUROPE. 
It may throw some light upon he 
importance attached to the possession 


WHAT MAY BE DONE BY CONSERVATION. 


A cultivated forest in Austria, after many years of scientific cutting. 
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THE PROFITS OF AFFORESTATION 


A forest in France that has yielded good timber and high interest for 
centuries, and has constantly improved in quality, 


of forests by European States to remind 
mv readers that with the exception of 
England, nearly all the great nations 
have carefully retained large areas in 
which the timber cut out has been re- 
placed by natural growth or by other 
trees planted to fill the empty space. 
Thus we find that in 1902 Russia had 
still 516,000,000 acres in forest, Sweden 
48,000,000 acres, Germany 34,000,000 
acres, France and Austria 24,000,000 
acres each, Hungary 22,000,000 acres, 
Norway 17,000,000 acres. It must be 
remembered that most of these coun- 
tries have long since passed the stage 
at which the domestic supply of timber 
has ceased to satisfy the demand; for as 
we have already pointed out, France and 
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Germany are large importers of foreign- 


timber. Between 1830 and 1880 timber 
prices in Germany rose as much as 
300 per cent.; and in Norway and Swe- 
den during the last half century they 
have risen about 200 per cent. It is 
clear that if the object of these States 
were merely temporary and immediate 
gain they could secure enormous profits 
by cuttmg out their forests at the 
utmost possible speed. But a wise and 
enlightened self-interest urges them to 
preserve and enlarge these invaluable 
natural resources instead of destroying 
them; and so we find that Austria keeps 
as much as 32 per cent. of her territorial 
area under forest, France has 17 per 
cent. of her area in forest, and Germany, 
though a heavy importer of timber for 
industrial purposes, maintains forests 
that actually cover 26 per cent of her 
total area. 


The methods adopted by various coun- 
tries for the preservation or reproduc- 
tion of their timber supplies naturally 
vary in detail. But it may be safely 
said that the forestry system adopted 
in Germany can be taken as a type of 
all the most advanced and progressive 
systems in practice to-day. I do not 
wish to trouble my readers with techni- 
cal details, but it will help them to un- 
derstand the scope of the subject if I 
describe at some length the system of 


afforestation practised in Germany, and 
the method of cutting out the mature 
trees employed both in the conserved 
and the reforested areas. 


GERMAN FORESTRY. 

The work of forest-making employs a 
large amount of capital and labour every 
year in Germany, and it is carried out on 
thoroughly scientific lines. Seedlings are 


raised in carefully sheltered spots, and 
when the shoots are three or four inches 
high, they are transplanted to more spa- 
cious beds where they grow for three or 
four years. They are now ready to fill 
the gaps in the forests where the large 
timber has been cut away. Of course a 
great deal is left to natural reproduction 
which, in a well-tended forest may sup- 
ply as much as 85 per cent of the re- 
quired new growth. “Under favourable 
circumstances,” we are told. “Nature 
needs little assistance, for a seed forest 
will practically replant itself if care be 
vaken to keep it free from noxious weeds 
and other enemies, and judicious repro- 
duction cuttings be employed.” But what- 
ever means are used to fill up the vacan- 
cies, every effort is directed toward hav- 
ing a well-developed second growth when 
the veterans are cut down. Even when 
the young trees have been transplanted 
to the chosen spot, they need constant 
care and attention, especially if the loecal- 
ity is not particularly favourable to 
their growth. On the Continent the 
most unpromising land is frequently eom- 
pelled in this way to vield a large return, 
“Land which in America would be useless 
waste,” writes Mr. Karl Geiser, in an 
article on ‘Forestry Results in Ger- 
many,” “here supports a grove worth 
thousands of dollars per acre. The same 
thrift which plants the hanging vineyards 
along the steep banks of the Rhine, 
clothes the rocky slopes of the Black 
Forest mountains with perpetua! green.” 
SCIENTIFIC CUTTING. 

The same methodical care that is dis- 
played in the cultivation of the seedlings 
and the replanting of waste spaces is ex- 
ercised in cutting out these forests. In 


removing mature trees,’ says Mr K, 
Geiser, “the so-called ‘strip system’ is 
usually applied. This consists in cutting 
long, narrow openings of perhaps a hun- 
dred yards in width, extending from the 
main waggon road and at right angles 
to it, on up to the crest of the hill; and 
as the roads are always parallel to the 
streams ard mountainous ridges, the 
strips are also at right angles to the 
prevailing winds, which sweep up and 
down the valley. The forest is thus pro- 
tected from destructive cyclones, and re- 
production readily follows from the trees 
on both sides of the narrow openings. 
Another advantage of this method of 
cutting lies in the fact that the trees, 
when cut, may easily be skidded down 
the slopes to the road; from thence they 
are transported to the sawmills in the 
valley below.” And when the trees are 
finally removed the clearing is refilled 
from the nursery, and the new growth, 
sheltered by the surrounding timber, is 
tended with the same assiduous care as 
before. Of course, from time to time the 
trees are thinned out. With increasing 
height and girth each tree requires a 
larger and larger space. At the first 
thinning the trees are left about five feet 
apart; 20 years later they are thinned 
out again to an average of eight or nine 
feet apart; and finally the smaller trees 
are cleared away again till the survivors 
have up to 18ft. standing room on every 
side. As to the determination of the 
time and extent of the cutting operations, 
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one of the central ideas of scientific for- 
estry is that “the average yearly cut ip 
an entire forest district shall be equal 
to the average yearly growth.” The pre- 
cise extent of the clearing and eutti 
operations is fixed by a forest survey 
which is taken every ten years, During 
the succeeding years only the amount 
added during the previous period may be 
removed, one-tenth of this amount being 
cut every year. The advantage of limit- 
ing the consumption and organising the 
supply of timber in this way should pe 
sufficiently obvious. “It preserves to the 
State and the community a perpetual 
forest; it furnishes constant employment 
to a large and definite number of people; 
every phase of forestry becomes a science; 
and every individual, from the chief off- 
cial to the common woodman, becomes 
an expert since his employment becomes 
a life occupation. It would indeed be 
difficult,” adds Mr Geiser, ‘to find a bet- 
ter example of industrial economy than is 
here exhibited. Destructive lumbering 
is unknown, and the enemies—such as 
forest fires, over-grazing and _ thieyes— 
which play havoe in the American for- 
ests, are carefully guarded against by a 
watchful and efficient body of officials. 
There is system from beginning to end, 
and that system has long since been re- 
duced to a science, which is being con- 
stantly perfected by the co-operation of 
the forestry schools throughout.the Em- 
pire.” 
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VI. 


THE RESURRECTION OF THE BUSH. 


HAVE dwelt on the German for- 
Y estry system in some detail, partly 
\ because of the 

of the subject. but chiefly because 
i wish to emphasise the amount of 
care and trouble and expense that the 
most business-like and economical State 
in the world thinks it necessary to 
take about the conservation of its for- 
ests and the replenishing of its tim- 
ber supply. And what I have to say 
next bears directly upon this aspect of 
the question. Knowing that the Ger- 
mans pride themselves on making a 
commercial success of their public 
works, we might justifiably assume that 
an enterprise carried out on such a 
scale as to employ about a million 
workers directly, and three times that 
number indirectly, must be a_ highly 
profitable investment. And, as a mat- 
ter of fact, it is so. Various estimates 
represent the total net return to the 
German Treasury trom the State for- 
ests throughout the Empire at from 
£18.000,000 to £20,000,000 a _ year. 
These are impressive figures, but the 
facts have been on record for many 
years, for even New Zealanders to re- 
fleet upon. So far back as 1879, M. 
Lecoy, in a paper on “The Forest 
Question in New Zealand,” contributed 
to the N.Z. Institute Transactions, point- 
ed out that Prussia. expending £1.100,000 
a year on her six million acres of State 
forests, drew from them between 1860 
and 1870 an annual revenue of 
£2,100.000. During the same period, 
Bavaria, on an outlay of less than 
£500,000, drew a forest revenue of 
£1,261.000; and France, on an annual 
expenditure of £70,000, drew an income 
of £1,400,000, or twenty times her out- 
lay, from her State forests. And these 


general interest 


high average returns have been main- 
tained, and have even gone on increas- 
ing down to the present day. Thus the 
little State of Wurtemburg, from one 
forest of 20,000 acres, averages an an- 
nual yield of £2 per acre, Considering 
that the forests of Germany managed 
on scientific lines yield on the average 
46 cubic feet of wood per acre, as 
against about twelve cubic feet obtain- 
able from the average American forest 
there must be a wide margin for profit 
in a forestry system when properly con- 
ducted. As a matter of fact, the net 
surplus from the State forests of Ger- 
many range from about 6/- per acre in 
Prussia to over 22/- per acre in Saxony. 
The forestry record of this last-named 
State is in many respects so interest- 
ing that I am tempted to quote in 
some detail the remarks made by that 
eminent authority, Professor Schlich, 
in an article dealing with the British 
forestry problem. There are reliable 
statistical data for the State forests of 
Saxony since 1817. Between 1817 and 
1893 their area increased by about 17 
per cent. In 1817 the yield in wood per 
acre was 61 cubic feet; in 1893 it had 
risen to 92 cubic feet, an increace of 
about 50 per cent. Within the half- 
century, from 1844 to 1893, the aver- 
age stock of wood standing on each 
acre had increased from 2,173 cubic 
feet to 2,658 cubic feet, that is to say 
by about 25 per cent. This means that 
the forests, in spite of the greatly in- 


creased annual yield, are now much 
more valuable than they were fifty 
years ago. As to the pecuniary Tre- 


turn, the records are even more in- 
structive. From 1817 to 1826 the aver- 
age net revenue from the Saxony State 
Forests was 4/- per acre; from 1854 to 


1863 it was 10/- per acre; from 1884 
to 1893 it was 18/6 per acre; and by 
1900 it had risen to 22/6 per acre. 
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Taking these facts in conjunction, we . 


See that between 1817 and 1900 the 
average receipts per cubic foot of wood 
have risen by about 114 per cent, while 
the net receipts per acre have risen 
during the same period by over 460 
per cent. “Surely,” as Professor Sch- 
lich remarks on concluding this analy- 
sis, “here is an incontrovertible proof 
of what scientific and systematic mau- 
agement of woodlands can achieve.” 

I have probably said enough to con- 
vince most people that forestry properly 
conducted affords an extremely lucrative 
form of investment either to the State or 
the individual, and that the successful 
experience of other countries fully justi- 
fies us in making experiments on similar 
lines here. The reason for such an un- 
dertaking is, of course, the ever-growing 
certainty that our timber supply is be- 
ing rapidly reduced, and that we already 
find it unequal to the demand. And if, 
after we have considered the risks and 
perils involved in Deforestation, as al- 
ready set forth in my earlier articles— 
the destruction of soil. the flooding of 
rivers, the deterioration of climate, and 
the reduction of the country’s productive 
powers—if, beyond all this, some further 
argument jis needed to strengthen the 
case for Afforestation, we may find it in 
the large pecuniary profits always 
secured by either States. corporations, or 
private individuals who have undertaken, 
under favourable conditions, 
tive work of tree planting. 


PRIVATE ENTERPRISE. 


the luecra- 


It may be as well to remark here that. 


so far as the general benefit to the coun. 
try is concerned, this can be secured 
equally well whether the trees are plant- 
ed by the State or by private individuals. 
And as an encouragement to those per- 
sons who may feel inclined to make prac- 
tical use of the experience of other coun- 
tries in this matter, I may point out 
that by far the best financial results 


that have been secured from tree plant- 
ing in England and America are dye 
more or less to private initiative. [y 
Perthshire not long since, a plantation 
of Douglas fir just forty years olq. 
was valued at £200 an acre to the enter- 
prising grower. But forty years is g 
long time to wait, and pecuniary results 
can be secured by judicious management 
in a much shorter period than this, Ip 
Kansas, we are told by Mr. T. H. Will, 
secretary of the American Forestry As- 
sociation, a catalpa plantation, 10 years 
old, has been valued at £40 per ACTe ; 
another in Nebraska, 14 years old, gaye 
a net return of £37 per acre; another 
also in Nebraska, 16 years old, gave a 
net return of £31 per acre. Cedar planta- 
tions, twenty-five years old, produced £49 
per acre in the United States, and Buro- 
pean larch, of the same age, is worth 
from £40 to £60 an acre. A mixed plan- 
tation, started by a director of one of 
the Western railways in Kansas on two 
square miles of waste land, after 25 
years’ growth, yielded more than £25,000 
worth of timber to the company in one 
year. Another plantation, owned by 
another railroad company, has been de- 
scribed by Professor Gifford. of Cornell 
University. Within twenty-five years 
this area of 400 acres could show a clear 
net profit of £28 per acre, and a gross 
value of nearly £79 an acre. These 
figures should be sufficient to impress the 
ordinary commercial imagination deeply 
enough. If any of my readers would 
prefer an illustration taken from nearer 
home, T may quote an interesting case 
from Australia. Near Creswick, in Vic- 
toria, there is some wretchedly poor 
land, which has been planted with several 
varieties of pine. “The particular hill- 
side chosen,’ we are told, “is lightly 
covered with a lifeless clay soil, often so 
scanty as to lay bare the sandstone. 
The natural vegetation was of the most 
meagre and yalueless kind. In the early 
days miners riddled the area for gold, 
and when the officers of the Government 
took charge it was a_hillocky waste.” 
About 700 acres of this very unpromising 


A RAILWAY PLANTATION LESS THAN TWENTY YEARS OLD. 


American railroads now endeavour to supply their own timber, and all over 
the United States the companies are planting largely for sleepers and bridges. 
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jand were planted at a cost of about £2 
per acre, and the expense of looking after 
ihe plantation has been very small, To- 
day, after 17 years of growth, the timber 
is being sold at prices that yield from 
£100 to £200 per acre net profit. 


WHY NOT HERE AND NOW ? 
If all this can be done in Germany 
und America and Australia, there is 
certainly no reason why it cannot be 
done in New Zealand. And, as a matter 
of fact, practical experbende in his 
country has already shown that tree- 
planting can be made a highly profitable 
venture within a relatively short space 
of time. In our official forestry hand- 
book, “Tree Culture in New Zealand,” 
the late Mr. H, J, Matthews cites the 
ease of a larch plantation started in 
Canterbury in 1887 on poor, dry soil. 
The land was worth £2 an acre, and 
the total cost of trees, fencing, and 
plantation was £12 an aere, Very little 
attention was given to the trees during 
their growth, and £1 per acre would 
more than cover this form of expendi- 
ture, The total cost to the proprietor 
Was, therefore. £15 per acre. After 
li years’ growth, the total value of the 
timber in the plantation was estimated 
by Mr. Matthews at £270 per acre. 
“Deducting the initial cost of £12, 
there remains a credit balance of £258 
as a return for 17 years’ growth, and 
the land is in better condition now 
(through the humus formed by the 
annual fall of leaves) than it was at 
the start.” By way of contrast, Mr. 
Matthews notes that portions of the 
adjoining land are let for grazing at 
2/ per acre a vear—that is, 34/ in 17 
years, “No other crop,” says Mr. Mat- 
thews, “whether grain-erowing, mixed 
farming, stock raising, fruit or vege- 
table growing, can compare with the 
above results, while at the same time 
not only has the soil been retained in 
a fertile condition, but it has been 
vastly improved in its productive capa- 
bilities? 

Taking all this into account, we may 
reasonably infer that in this country, 
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endowed as it is with a mild and equable 
climate and a bountiful rainfall, even the 
waste land that will not grow anything 


else might be turned to highly profitable 


use by tree-planting. There is an im- 
mense amount of land of varying charac- 
ter in these two islands, from the rocky 
slopes of the Southern Alps and the 
gravel flats of the Canterbury plains 
to the pumice lands of the centre and 
the gum lands of the northern half of 
this island, that could certainly be uti- 
lised for afforestation purposes without 
interfering with the progress of settle- 
ment or encroaching upon the areas 
required for our other staple industries. 
Even to private enterprise, the pecuniary 
prospects offered here by afforestation 
should be alluring enough; and as we 
have seen, no long time need be ex- 
pected to elapse before the returns 
begin to come in, As a final word of 
encouragement to the settler or the 
farmer hesitating whether to plant trees 
or not, I may quote from “Tree Cul- 
ture in New Zealand” again:—“*To most 
farmers the raising of a crop of trees 
from seed or from seedling-trees seems 
a long and hopeless undertaking. The 
period required for a tree to attain 
profitable size under favourable condi- 
tions is, however, much shorter than is 
eenerally supposed. In from 10 to 15 
years from the time of planting, all the 
fuel and fencing material necessary for 
farm use can be had for the cutting, 
without in any way interfering with, 
but, on the contrary, being an actual 
benefit to, the remaining trees.” 


THE DUTY OF THE STATE. 

But it must now be sufliciently obvi- 
ous that from the national point of 
view, the work of Reforestation, or 
Afforestation, is of such vast and far- 
reaching importance that it ought not 
to be left to private enterprise - alone. 
As Professor Schlich has recently point- 
ed out in a letter to the “Times,” deal- 
ing with the report of the British Affor- 
estation Commission, “practical polities 
clearly indicate that the State, corpora- 
tions, and private proprietors, must co- 


operate in the scheme of afforestation.” 
But as we have seen in the case of Ger- 
many, there is a great deal to be gain- 
ed by working afforestation on a com- 
prehensive and systematic plan that 
shall be perfectly consistent and con- 
tinuous over a long period of time; and 
it is clearly impossible to secure 
these advantages in the highest attain- 
able degree, unless the work is taken 
up by the State. So far as corporations 
are concerned, the commercial bodies 
best fitted to undertake afforestation 
are railway companies. “Railroads,” 
says Mr. J. Gifford, of Cornell Univer- 
sity, in an article on “The Railroads 
and Forestry,” “as a matter of fact 
ean, produce timber to better advantage 
than any other proprietor”; and the 
reasons he gives are that railroad .com- 
‘panies are long-lived, they must have 
timber for ties, and sleepers, and 
bridges, and they can transport it at 
a minimum cost. The reduction of the 
future ‘cost of maintenance is to such 
corporations, as Mr. Gifford says, sim- 
ply .a business proposition, and he 
quotes a large amount of evidence to 
show that in America they have made 
a great success of it. In a country like 
cur own, where the railroads are in 
the hands of the State, the arguments 
in favour of afforestation by corporate 
enterprise apply with equal force to the 
assumption of this public duty by Gov- 
ernment itself. As to action by pri- 
vate individuals, a great deal has, of 
course, been done by rich land owners 
in England and America to repair the 
ravages in the native forests, and to re- 
stock their estates with timber. 
in New Zealand, young and relatively 
poor as the country is, reforestation 
and afforestation have been carried out 
more or less tentatively and experi- 
mentally by a large number of our set- 
ters and station holders. The work 
done in this respect by Mr. J. Hall, at 
Parawai. (chiefly experiments on the 
growth of indigenous trees), by Mr. 
kh. Reynolds, at Cambridge, and by Mr. 
I Adams at Greendale, Canterbury, de- 
serves public recognition, not to say 
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-ceipts from the State Forests. 


public gratitude. Those of my reaq. 
ers who have had occasion to refey to 
cur Government publications bearing 
on the land, and its products must pe 
familiar with the reports of Mr. Adams 
upon the growth of imported trees 
which form a permanent feature of ike 
Official Year Book of the Dominion. 
But such experimtntal work, valuable 
as it undoubtedly has proved itself to 
be, lacks the essential requisites 
of comprehensiveness and _ continy- 
ity; and apart from all other eop- 
siderations, the heavy expense and 
the long period of waiting involved, 
render-it impossible that any systematic 
scheme of afforestation or reforestation 
could be undertaken in New Zealand 
by private enterprire alone. In this 
country, where we ‘have extended the 
functions of Government with such 
teneficial results to so many forms of 
public work and duty, we may fairly 
throw the chief responsibility for the 
replanting of our forests and the re 
plenishing of our timber supply upon 
the State. 


WHAT NEW ZEALAND HAS DONE. 

I may say here that I do not suppose 
that many people whose attention has 
not been specially called to the facts 
of the case, have any idea of the 
amount of work already done in this 
direction in New Zealand by our vari 
ous Governments. As Mr. Kensington, 
the Under-Secretary for Lands, pointed 
cut recently in his evidence before the 
Timber Commission, reforestation, as 
the work of a State department, has 
been in existence in this country only 
about ten years. During this period, 
the whole of the outlay—some £170,000 
ir. all—has been drawn from the re 
Not 4 
single penny has yet been voted by 
Government for the special purpose of 
reforestation. But, in spite of the im 
adequate financial basis on which out 


Forestry Department is founded, 
much valuable work has been done. 
About 63,500,000 trees and_ seedlings 


have been planted, of which over 6,000;- 


ESTATION WORK — EUCALYPTUS REGNANS, EIGHT 
YEARS OLD, 60ft. HIGH. 


One of the Australian gums on which experiments are being made. 
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000 were added to our stock last year. 
The New Zealand State Forests Act pass- 
ed in 1885 set aside large areas of Crown 
lands as State forests, and provided for 
the establishment of schools of forestry. 
But it was realised that something must 
be done to counteract the constant drain 
on our timber resources, and since the 
late Mr. H. J. Matthews was appointed 
in 1896° to supervise the reforestation 
work, considerable progress in this direc- 
tion has been made. ‘The Commissioners 
of Crown Lands act as Conseryators of 
the State forests, and under them are the 
Crown Lands rangers and timber experts, 
who help to inspect the forests and. take 
precautions against their destruction. 
Apart from forest conservation, refores- 
tation and afforestation are provided for 
by the establishment of nurseries—at 
Eweburn and Tapanui (Otago),at Hanmer 
(Canterbury), at Starborough (Marl- 


borough), at Ruatangata and Rotorua 
(Auckland). As I have said, millions 
of trees have been sown and planted in 
these localities, and care has been taken 
to select those varieties which will not 
only give the best returns when they 
reach maturity, but will grow most rap- 
idly under the climatic conditions that 
obtain here. But though IL am far from 
desiring to depreciate the good work 
done by our late Chief Forester, and by 
the Lands Department in their attempt 
to replace our rapidly disappearing na- 
tive bush, the fact remains that the total 
area so far replanted is only a little over 
12,000 acres, and this manifestly repre- 
sents a miserably inadequate provision 
for the needs of this country in the dis- 
tant future, and an entirely ineffective 
defence against the many evils which, as 
I have already shown, deforestation al- 
ways brings in its train. 
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VII, 


THE REVENGE OF THE BUSH. 


IN OR fuller detaiis as to our State 
135 nurseries and plantations J must 
je refer my readers to the many 

valuable and interesting reporty 
issued by the Lands Department, and to 
other official publications of the same 
type. But the general impression I 
wish to convey must be by this time suf- 
ficiently clear that, while the work done 
by the State in this direction is good as 
far as it goes, there is not enough of it 
to meet the requirements of our situation. 
| have intentionally refrained from enter- 
ing at length into the technical details 
of afforestation, but I may remark here 
that there are certain points in the offi- 
cial reports that encourage comment even 
from one who can make no claim to be 
regarded as a forestry expert. For 
example, there is the important 
and highly debatable question of 
the choice of trees best fitted for 
planting in different localities. It 
seems to me that many ordinary people 
reading the reports upon the large num- 
bers of trees that have been experimented 
with and proved a failure because of 
frosts, winds or other unfavourable con- 
ditions, would be inclined to regard tree- 
planting, especially by private enterprise, 
as rather a hopeless task. Even the ex- 
tremely valuable papers published by Mr 
T. Adams, of Greendale, upon his experi- 
ments with varieties of eucalyptus and 
many European trees produce a rather 
misleading effect through their constant 
reference to the injurious effects of frost 
and cold winds. It seems to me highly 
desirable to emphasise the fact that many 
valuable varieties of the eucalyptus and 
many important European timber trees 
can be grown in most parts of this coun- 
uy without the least risk of injury or 
loss from climatic causes. And I may 
add that it seems te me a most serious 


disadvantage to the North Island, which 
possesses large areas of waste land, well 
suited for afforestation, that the major- 
ity of the important experiments in tree- 
planting officially placed on record have 
been made either in the South Island or 
in the elevated and inclement region of 
Rotorua. Results thus obtained, 1 may 
Suggest, cannot safely be applied to 
localities in which the climatic condi- 
tions are of an entirely different charac- 
ter. 
THE REMEDY. 

The only remedy is, of course, for 
the Lands Department to extend its 
operations over a large number 
ot districts differing as far as possible 
in their local characteristics. And it 
is manifestly desirable that the Depart- 
ment should circulate as widely as pos- 
sible the most accurate information ob- 
tainable about the right method of 
crowing approved timber trees, and the 
best way of dealing with them when 
they come to maturity. I may illus- 
trate the importance of this last sugges- 
tion by one or two detailed references. 
Take the eucalypti, and for special in- 
stance, the blue gum. Even in Austra- 
hha, as the Melbourne ‘‘Age” has recent- 
ly pointed out, the value of the blue 
gum is constantly depreciated and un- 
derestimated, because it is cut at the 
wrong season of the year. The euca- 
lypti generally speaking are rapid grow- 
ers, so prolific that in many cases they 
secure their own reproduction by heavy 
seeding; they furnish a great variety 
of valuable timbers; and many of the 
most important species acclimatise read- 
ily here. But if, when ready for use, 
they are cut at the wrong time of the 
year, and are utilised at once with- 
out proper seasoning, the results are 


naturally disappointing. Another illus- 
tration of the risk of inadequate experi- 
ment and insufficient information is the 
ease of the much discussed Catalpa tree. 
This tree (speciosa variety), in Ameri- 
ca, has produced almost fabulous re- 
sults, as its timber is extremely durable, 
and reaches maturity in from ten to 
fifteen years. But whether because the 
right variety has not been secured, or 
the conditions of soil and climate have 
not been judiciously selected, the re- 
sults so far have been, on the whole, 
distinctly discouraging. Yet, even as 
it is, we learn from the departmental 
hand-book on “Tyree-Planting in New 
Zealand” that the Catalpa can be grown 
successfully in most parts of New Zea- 
land, where the soil is moderately fer- 
tile, free, and open, the situation shel- 
tered, the rainfall not less than 30 
inches per annum, and where the ther- 
mometer does not fall below 20 deg. 
Fahr. A great many districts in New 
Zealand fulfil these conditions, and 
considering that the timber produced 
by the tree is almost indestructible, 
and the tree comes to maturity at so 
early an age, it is highly advisable that 
experiments with it should be extended 
and that the results should be recorded 
and cireulated as lavishly as possible. 
And all this, I need hardly say, can be 
done far less etrectively and easily by 
the individual than by the State. 


But I will have written to very little 
purpose if IT have not long ago convinced 
my readers that the work of Afforesta- 
tion and Reforestation is not only a re- 
sponsibility that can most easily be 
assumed by the State, but is at the 
same time a public duty of the most 
urgent and importunate character. In 
the later sections of this series of 
articles I have dwelt at length upon 
the directly material losses entailed by 
the destruction of the world’s forests, 
ana the dangers involved in the rapidly 
approaching and practically inevitable 
timber-famine. My own conviction is 
that in the long run the worst of those 
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Evils of Deforestation with which these 
articles have dealt are the injuries in- 
flicted upon a country’s climate and 
soil and productive powers through 
the indiscriminate cutting out of na- 
tive bush and the failure to replace it, 
and to combat such evils is the mani- 
fest duty of the State. But  per- 
haps the simplest way of enforce. 
ing my arguments, as they have now 
reached a natural close, is to recapitu- 
late them briefly. It is an artificia] 
method, I am well aware, but it may be 
none the less effective for that. 
THE VENGEANCE OF TANE, 

In the first place, then, let us 
briefly reconsider the value of trees 
from the standpoint of the climate and 
the productivity of New Zealand. Ac- 
cording to Professor Schlich, — forests 
produce the following effects:—They re- 
duce extremes of temperature by increas- 
ing the humidity of the air, and thus 
tend to increase the rainfall; they help 
to regulate the water supply by en- 
suring the steady feeding of springs, 
and thus they tend to reduce the vol- 
ume of floods; they help to prevent 
landslips, and the silting up of rivers, 
and they arrest moving sand; _ they 
afford shelter to vegetation from strong 
winds; and by aiding the generation of 
oxygen and ozone, they tend to improve 
the hygienic conditions of life. From 
these considerations it is easy to infer 
the nature and the extent of the harm 
done to a country by the destruction of 
its indigenous forests. To describe 
briefly the character of these injuries, 
let me quote from a distinguished 
American authority, Professor Trot- 
ter:—‘When the forests are cut down, 
delicate adjustments in the balance of 
Nature are destroyed. The soil is ex- 
posed to the disintegrating effects of 
the atmosphere. In summer it is baked 
te dryness; in winter it rapidly loses 
heat by radiation. In colder regions 
the loosening effects of frost are read- 
ily seen in an exposed soil. In a re- 
gion denuded of trees the supply of 
springs becomes intermittent, no longer 


WANGANUIL SUBMERGED. 


As the streets were impassable for foot traffic, carts made a very profitable 
business of taking passengers across the roads at 6d. per head. 


FLOODED OUT AT FOXTON. 


Another illustration of the ravages of a river which, solely through the ae 
struction of the bush on its banks, has become liable to regularly recurring an 
devastating floods. 
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fed from the constant and unfailing re- 
servoirs of the forest soil. © The heavy 
Gash of rains washes away the loose 
earth, carrying it into the streams, 
which become turbid torrents. In the 
spring, when the ground is still hard 
from frosts, the rainfall and the rapidly 
melting snow run off the slopes, leaving 
only a small part to sink into the 
ground. This immediately swells the 
brooks and tributaries of a river basin 
beyond their carrying capacity, causing 
freshets, which tear away the banks, 
and obstruct the channels at various 
points with accumulations of stone and 
other debris. The over-full brooks dis- 
charging into the larger tributaries raise 
the waters of the rivers into mighty 
torrents that sweep seaward, often caus- 
ing disastrous floods in the lower valleys. 
Almost as quickly as they rise the rivers 
fall again, and should a prolonged period 
of dry weather follow, they will shrink 
away into their deeper channels, leaving 
the side shoals exposed as mud flats. 
The brooks become dry beds no longer 
fed through springs nursed by the bounti- 
ful supply of a forest region.” I have 
already considered in some detail the 
disastrous effects thus produced, but the 
subject is so important, and in this 
country the dangers indicated are 80 
real and so imminent, that I feel justi- 
fied in emphasising then once more by 
a further quotation. Marsh, in his 
classical work “Man and Nature,” dc- 
scribing the destructive effects of dc- 
forestation upon the land, says: ‘‘The soil 
is bared of its covering of leaves, broken 
and loosened by the plough, deprived of 
the fibrous rootlets that held it together, 
dried and pulverized by sun and wind, 
and at last exhausted by new combina- 
tions. The face of the earth is no longer 
a sponge but a dust heap, and the floods 
Which the waters of the sky pour over 
it hurry swiftly along the slopes, carry- 
ing in suspension vast quantities of 
earthy particles, which increase the 
absorbing power and mechanical force 
of the current, and, augmented by the 
Sand and gravel of falling banks, fill the 
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bed of the Streams, divert them into 
new channels, and obstruct their outlets. 
From these causes there is a constant 
degradation of the uplands, and a conse- 
quent elevation of the beds of water 
courses and of lakes by the deposition 
of the mineral and vegetable matter car- 
ried down by the waters. The channels 
of great rivers become unnavigable, their 
estuaries are choked up, and harbours 
which once sheltered great navies are 
shoaled by dangerous sand bars. The 
washing of the soil from the mountains 
leaves bare ridges of sterile rock, and 
the rich organic mould which covered 
them, now swept down into the damp 
low grounds, promotes a luxuriance of 
aquatic vegetation that breeds fever and 
more insidious forms of mortal disease, 
and thus the earth is rendered no longer 
fit for the habitation of man.” 


FLOODS IN NEW ZEALAND. 

This is indeed a depressing picture, 
but I believe that it is not one whit 
exaggerated, either in its details or in 
its general effect. And to apply the 
argument more directly to this country, 
I will remind my readers of the extent 
to which floods have increased in recent 
years throughout these islands in all 
the districts watered by rivers flowing 
down from hills where the bush has 
been partially or wholly cleared away. 
This is a subject on which I have, no 
doubt, a large amount of valuable in- 
formation could be compiled from the 
reports of engineers and other experts 
submitted to county councils and road 
boards from time to time in both North 
and South Islands. Some years ago 
Mr. R. W. Holmes, now engineer in 
chief to the Public Works Department, 


reported to the Feilding Borough 
Council on’ a serious. washout at the 
junction of the Oroua and Kiwitea 


Rivers, involving the loss of over 50 
acres of valuable land, and he attrie 
buted this disastrous flood entirely to 
the destruction of the bush along the 
upper courses of the rivers. Throughout 
the Wellington and Wanganui districts 
the same tale can be told. The Mana- 


watu, the Wangaehu, the Rangitikei, the 
Turakina have all followed the same 
course with the same disastrous conse- 
quences. In the Hawke’s Bay district 
similar conditions have produced similar 
results; and all over New Zealand, 
wherever the bush around the sources 
of streams has been cut away, floods 
of varying degrees of intensity and 
destructiveness have inevitably followed. 
Already the penalty paid for our reck- 
lessness has been a heavy one, reckoned 
only in the money value of land washed 
away or overlaid with debris, in stock 
drowned, and property destroyed, and in 
the huge and increasing outlay on 
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bridges that must be constantly repaired 
and approaches that must be continu- 
ally lengthened, and groins and embank- 
ments that must be perpetually 
strengthened against the encroachments 
of these turbulent streams. Surely this 
constant and steadily, increasing drain 
upon our resources calls for a little fore- 
thought and prudence on our part, and 
emphasises the demand that the authori. 
ties should arrange for an exhaustive 
investigation into the well-known and 
generally admitted connection between 
the cutting away of the bush and the 
increased frequency and destructiveness 
of floods throughout New Zealand. 
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A DEFORESTED HILLSIDE. 


The rain water runs off as fast as it falls, carrying much of the soil with it. 


HOW NOT TO CUT DOWN BUSH. 


VIII. 


TO-DAY AND TO-MORROW? 


AAI HERE is one phase of this question 
en that I must not altogether ignore, 
though it will be impossible in a 
general sketch of this kind to 
treat it in full detail. I refer to the ef- 
fects produced upon river and harbour 
navigation by the floods which result 
from the clearing away of the bush. 
New Zealand is not, of course, the only 
country in which this evil has manifested 
itself. If we turn to America we find 
an imposing mass of evidence already 
collected under this head. In an article 
entitled “A Continent Despoiled” Mr R. 
Cronau shows how at least a billion tons 
of soil are swept away every year from 
American hillsides into the rivers and 
harbour mouths, not only robbing the 
country, but depositing the silt and spoil 
where it does permanent and irreparable 
harm. “Year in, year out, our Govern- 
ment spends millions upon millions to 
dredge river channels and harbours that 
become clogged with gravel, snags, and 
mud, deposited there by the floods.” In 
almost the same terms, Mr. M. G. Seck- 
endorff, in an article on “The Elimination 
of Waste,” in a recent issue of ‘“Munsey’s 
Magazine,” drew attention to the appal- 
ling waste of money that is one of the in- 
direct effects of soil-erosion. “The soil- 
matter annually carried into lower rivers 
and harbours,” he tells us, “is computed 
at 780,000,000 tons. Soil-wash reduces 
by ten or twenty per cent the produc- 
tivity of upland -farms and _ increases 
channel-eutting and bar-building on the 
Tivers. The annual loss to the farms 
alone is fully 500,000,000 dollars”; and 
he proceeds to point out that the fertile 
soil thus irretrievably lost to the country 
lvolves its people in still heavier loss 
When, accumulated in rivers and har- 


hours, it compels them to remove it at 
€normous expense, 


THE COST OF SILT. 


| And in New Zealand, as I have already | 
sihiee oe cen ath: Busdeneoton cent 

e stantly entailed upon us 
all by similar causes producing ‘like 
effects. Everybody who has lived near 
the mouth of any of our rivers knows 
What a bar is, and how seriously it 
impedes navigation and trade. The silt- 
ing up of our bar-harbours and -the 
blocking of river-mouths along our 
coasts have already cost this country 
untold wealth, and the evil is steadily 
intensifying itself with the progressive 
destruction of the bush. It would, in- 
deed, be interesting to get a return of 
all expenditure incurred in the Wel- 
lington-Taranaki district alone jn the 
attempt to dredge and keep open the 
Patea and the Wanganui and other 
streams. And within a short time some 
systematic attempt to cope with. this 
danger will become absolutely impera- 
tive. J can hardly sum up this portion 
of my argument better than by quoting 
from an article on this subject which 
appeared some time ago in the Welling- 
ton “Evening Post.” The writer deals 
first with the silting evil in general 
terms. “In all parts of the Wairarapa, 
and, indeed, throughout New Zealand, 
farmers and Jocal bodies are faced with 
the trouble of the silting up of the 
river beds. Gravel and debris are 
brought down the streams in flood time. 
The lifting up of the river-beds forces 
the streams to deviate all over the 
country by their own natural law. The 
result is that in the progress of years 
a river covers an area miles in width. 
But this erosion process is not by any 
means the worst of the story; and he 
goes on to refer to the destructive effect 
of the deposition of silt at the river 


mouths. “Should there be any appre- 
ciable silting up of the Ruamahanga 
near its mouth, the consequences will 
be most disastrous to the whole of the 
Wairarapa in flood time.” And if we 
add to the damage thus done by banking 
up the flood-waters, the injury inflicted 
everywhere on our coastal trade by the 
choking of otherwise navigable rivers, 
we must agree that “what is wanted is 
a comprehensive scheme for river con- 
servation all over New Zealand, outlined 
by Government engineers especially ap- 
pointed for the purpose.” But these 
articles have been written to little pur- 
pose if I have not by this time convinced 
my readers that no scheme of soil pro- 
tection or river conservation can be of 
any value which does not take into 
account the devastating effects of the 
destruction of the natural bush along 
the banks of our streams. . 
DENUDATION AND EROSION. 
But the prevalence of floods and the 
silting up of rivers and _ bar-har- 
Lours is not by any means the only 
evil effect of deforestation, of which 
New Zealand has already had _prac- 
tical experience. I have spoken 
earlier in these articles of the terrible 
consequences of erosion and denudation 
on hillsides where forests have been cut 
away; and though our country has been 
too recently settled and cleared to exhi- 
bit the worst effects of these changes, it 
is no exaggeration to say that-there is 
not a single district in the Dominion from 
the Bluff to the North Cape that does not 
in some way illustrate my argument. 
Travelling recently from Wellington to 
Auckland by the Main Trunk line, I 
looked out on mile after mile of hillside 
where the bush had been cut out, and 
where great gashes and clefts and chan- 
nels had already been torn by landslips 
or scoured by rain. Everywhere these 
infallible signs show that the soil, no 
longer kept in place by trees and brush- 
wood, is being washed down into the 
valleys, and it is only a matter of time 
before the hills will be stripped bare and 
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the flats at their base will themselves 
be overlaid with the clay and shingle that 
will pour down as the process of erosion 
goes on. What all this may ultimately 
mean to the country, it is, as one of the 
greatest authorities on the subject has 
said, very difficult to convey in words. 
Marsh has traced in detail with impres- 
sive eloquence the transformation of 
“forest-crowned hills, luxuriant pasture 
grounds, and abundant cornfields and 


vineyards well watered by springs and 
fertilising rivulets to bald mountain 


ridges, rocky declivities and steep earth 
banks furrowed by deep ravines with 
beds now dry, now filled by torrents of 
fluid mud and gravel hurrying down to 
spread themselves over the plain and 
dooming to everlasting barrenness the 
once productive fields. In traversing 
such scenes,” adds this distinguished ob- 
server, “it is difficult to resist the impres- 
sion that Nature pronounced the curse 
of perpetual sterility and _ desolation 
upon these sublime but fearful wastes, 
difficult to believe that they once were, 
and but for the folly of man might still 
be, blessed with all the natural advant- 
ages which Providence has bestowed upon 
the most-favoured climes.” This is no 
imaginative or fanciful description. It is 
absolutely realistic in its aecuracy, and 
it depicts only too clearly the terrible 
fate that may overtake New Zealand, as 
it has overtaken many other lands, if 
we disregard the warnings of history and 
the recorded experience of the past, and 
recklessly destroy our forests for the 
sake of a little temporary gain. 
A PLEA FOR CAUTION. 

At this juncture I am well aware that 
I am likely to be met with the question: 
“Do you really mean that we ought never 
to cut down bush; and if you do mean 
it, what will become of the timber indus- 
try, and how is the country to be set- 
tled?’’ I reply that there is no reason 
why a rational policy of conservation 
should not be perfectly consistent with 
the maintenance of a large timber trade 
and with the steady progress and develop- 
ment of the country. The difficulty is 
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shat our bush is being cut away in places 
where it ought to be preserved, on land 
that can never be of much use for any 
other purpose, and that the process of 
deforestation everywhere is being hurried 
on with reckless extravagance and haste. 
It is easy to find a large amount of evi- 
dence in support of this statement. In an 
article on our “Vanishing Forests,” con- 
tributed by Mr P. J. O'Regan a few 
months ago to the “New Zealand Times,” 
it is pointed out that in various parts of 
New Zealand “hill country is being open- 
ed for settlement in complete disregard 
of the grave consequences that must en- 
sue.” Whet those results must be in the 
way of erosion and denudation and floods, 
I have already tried to explain, and 
these facts are fully appreciated by Mr 
O'Regan. He adds that in many locali- 
ties “hill country has been and will be 
surveyed and thrown open to settlement 
that, as a matter of the highest public 
policy, should be left as it is.” When 
Mr. O’Regan tells us that especially in 
clearing bush and opening up land in Nel- 
son and Westland, “the course at present 
being followed is in the last degree sub- 
versive of the public interests,” he is not 
in any sense exaggerating these ‘evils. 
And his judgment is amply confirmed by 
official pronouncements on this question. 
THE CASE OF WESTLAND. 

I may quote from some remarks on the 
deforestation of Westland that appear in 
the report on State forests issued by the 
Lands Department for 1905-6. The writer 
points out that as a large part of the 
West Coast is very inaccessible—consist- 
ing of narrow valleys with steep, shingly 
hillsides—it is practically impossible to 
cut out the timber there at remunerative 
tates. “In these deep valleys and on the 
lands above 2000ft, in altitude, it would 
bea fatal mistake to allow timber to be 
Temoved. It is not the actual removal of 
mature trees which is to be feared, but the 
Wholesale destruction that inevitably fol- 
i In felling trees the tops and 
ee is, sie. #9 rot or burn, to re- 
apenern is er wragks are necessarily 

, and are made use of by cattle 
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ae eft but barren hillsides, 
from which the rainwater pours off to 
swell Streams and rivers with disastrous 
pla in the lower valleys.” The report 
goes on to deal with the danger of floods, 
and their destruction of valuable soil, 
and atter dwelling upon the reckless ex- 
termination of silver pine, and 
yellow pine on land that is abso- 
lutely worthless for any other purpose, 
it comes to the conclusion that owing to 
the destruction of the bush along the 
river banks, *‘ irreparable damage is be- 
ing done,’ and that “the sources of 
rivers and streams” should be protected 
against the depredations of the timber 
trade. It happens that Westland, from 
its conformation and topographical pecu- 
liarities, is especially liable 40 injury 
through the removal of the indigenous 
bush; and if such precautiong are not 
taken in time, one may safely predict. 
that the extermination of its trees will 
convert the whole country into a barren 
and desolate waste, forbidding, unprodue- 
tive, and uninhabitable. But the danger 
is not confined to Westland alone; and 
in all parts of New Zealand we may find 
impressive indications of the injury 
already inflicted by the reckless ex- 
tirpation of our bush. I cannot close 
these remarks more appropriately than 
by a quotation from one of the valuable 
reports supplied by Mr. T. E. Donne to 
the Tourist Department whilst it was 
under his control. “The forests were, 
and are still, destroyed unmercifully with- 
out any thought of the future. Bush 
was burnt down on absolutely valueless 
land, which was thoroughly unfit for 
settlement. The soil was thus deprived 
of the only good vegetation it could pro- 
duce. Very often neither the cut bush 
nor the ground had any commercial value 
whilst the bush, if spared, would have 
preserved at least the eminently ateuae 
tive picture of the landscape.” Even if 
there were nothing else about our native 


bush worth saving, but its incompar- 
able beauty, it would, as Mr. Donne has 
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elsewhere written, “be a crimeagainst the | 


uation” to cut it down without very solid 
material reasons. But when its destruc- 
tion is often not only profitless, but ter- 
ribly and disastrously injurious to the 
highest interests of the country, we may 
well wonder at the careless self-com- 
placency with which we have come to 
tolerate these ruthless raids upon our 
native timber. 
NEW ZEALAND’S TIMBER 
PROSPECTS. 

This statement of the case might be 

prolonged almost indefinitely by the 


accumulation of further evidence. 
But I must be content with 
what has been already written, as 


to the direct losses and injuries sustain- 
ed by this country through deforesta- 
tion. And if these are not arguments of 
sufficient force to compel public atten- 
tion and to induce Government to take 
in hand the conservative, the pro- 
tective, and the reconstructive work of 
Forestry, I may appeal once more to the 
fact that has so far done more than 
anything else to arouse public interest 
in this momentous question—the immin- 
ent and almost inevitable timber famine. 
I am aware that I am now retraversing 
ground that T have already to some ex- 
tent covered, but to apply the moral of 
the general argument to the Special case 
of New Zealand it is necessary to in- 
dulge in a certain amount of recapitu- 
lation. And T am encouraged in this 
course by recent experiences that have 
taught me the difficulty of convincing 
even people who might be expected to 
realise the. facts of the case, that the 
world’s timber supply or even our own 
stock of indigenous timber js nearing 
the point of exhaustion. The published 
reports of the evidence taken by the 
Timber Commission which lately clos- 
ed its investigations here, reveal the 
interesting fact that a large number of 
people personally interested in the tim- 
ber trade, are entirely ignorant of the 


narrow limits of our own timber  fe- 
sources, and have the vaguest possible 
idea of the state of things that prevails 
in the timber trade elsewhere. Those 
optimistic people who talk wildly about 
inexhaustible supplies of timber in this 
country, may be invited to consider the 
statistics published by the Lands De- 


partment ur to reflect upon the 
evidence submitted by Mr H. 
P. Kavanagh to the ‘Timber Com- 
mission. According to this gentle. 


man, who, as chief timber expert for 
Auckland district, may be fairly pre- 
sumed to know what he is talking about, 
our stock of kauri will be exhausted in 
six or seven years’ time, and our other 
timber in between 20 and 25 years. This 
I take to be as near a final and con- 
clusive statement on the subject as we 
can hope to get; and even a professional 
optimist must admit that it is not a 
particularly pleasing outlook. But this 
is not the worst of it. When Mr. 
Milroy, secretary of the Kauri Timber 
Company, giving evidence before the 
Timber Commission, was asked what was 
going to happen after our own stock of 
timber gave out, he replied cheerfully 
enough that “in 30 years’ time, assuming 
that our milling timber supplies were 
exhausted, he did not think it would 
be against the best interests of the Do- 
minion to depend on ‘timbers imported 
from abroad.” But the cardinal point of 
the whole situation is the painful but 
indisputable truth that long before Thirty 
years have expired New Zealand will 
find herself unable to draw upon other 
countries to supply her needs for the 
sufficient reason that they will require 
all, and more than all, their own timber 
for themselves. 


THE WORLD’S OUTLOOK. 

For, I repeat it most emphatically, 
the timber famine which thas already be- 
gun to make itself felt in New Zealand is 
only one phase of a great change which 
is rapidly sweeping over the face of the 
world at large. In every land to which 
commerce has access to-day, the demand 
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ANOTHER REASON FOR SAVING THE BUSH. 


A forest at the headwaters of a river, holding the snow and preventing its 

rapid melting during a thaw. The wholesale destruction of such a forest of 

course means that the rivers draining the slopes become liable to periddic 
/ . flo ods. 


THE KIND OF TREE-GROWING NEEDED HERE. 


A Catalpa grove ten years old with a net value of 200 dollars (£40) an acre. 
The Catalpa and many other foreign trees will grow rapidly here, and will give 
a splendid return at an early age. 


for timber is increasing out of all pro- 
ortion to the supply, and this means 
that the timber famine which is already 
within striking distance of our own 
country, is destined soon to be literally 


and absolutely world-wide. On _ this 
point I have already compiled 
a good deal of evidence in my 


earlier articles; but to drive the argu- 
ment home I must refer once more to 
the condition of the two countries 
which were endowed by Nature with 
forests more bounteously than any other 
land—the United States and Canada. 
Of the rapid disappearance of timber 
in the United States, I have already 
spoken at length, but I venture to add a 
little further corroborative testimony. 
Mr. M. Seckendorff tells us, “We are now 
consuming our forests at the rate of 
about 45 square miles per day. We take 
from them, not counting the loss by fire, 
three and a-half times their yearly 
growtn. We take 40 cubic feet per acve 
for each 12 cubic feet grown.” For those 
who like to take their statistics sea- 
soned with picturesque facts, I submit 
the following: “Secretary Will, of the 
American Forestry Association, has eal- 
culated that we consume each year 
enough timber to floor the entire State of 
Delaware; enough cooperage stock to 
build a rick four feet wide and four 
feet high extending from New York city 
to Colorado; enough firewood to make a 
one mile cube; and enough railway ties 
to build a railroad around the globe, 
with a side track across the Atlantic.” 
To descend to figures again, the total 
yearly growth of the American forests 
is less than seven billion cubic feet. “We 
take from our forests yearly,” says Mr. 
Seckendorff, ‘twenty-three billion cubic 
feet. Each year, therefore, we consume 
sixteen billion cubic feet more than ‘can 
be replaced ‘by Nature itself. In short, 
We are living on our capital. As forest 
fires and other destructive agencies, how- 
ever, seem quite certain to off-set new 
growth, the end of our forests, unless 
present tendencies are checked, is indi- 
cated in from 20 to 30 years.” In a 
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similar strain Mr. R. Cronau points out 
that the forest land of the United States 
has been reduced from 62 to 28 per cent 
of the total area. Even if the Ameri- 
cans do not increase the rate of con- 
sumption, their timber supply cannot 
last more than from 30 to 40 years. 
But Mr. Cronau thinks it likely that 
the consumption at the normal rate of 
increase will practically annihilate the 
American stock of timber 
14 to 20 years. 


within from 
Thus he concludes that 
the Americans are dangerously near a 
timber famine, “that will strike at the. 
very foundation of some of the country’s 
most important industries” 
WHAT WILL AMERICA DO? 

Wihat such a famine would mean to 
the industries, and therefore to the 
workers, of a great commercial country 
like America, it is very difficult to con- 
ceive. The timber trade—the fourth in 
rank of the American staple industries— 
pays about £30,000,000 a year in wages, 
and employs about 2,000,000 people. The 
timber utilised by the railroads for their 
sleepers represents, with renewals, an in- 
vestment of more than £60,000,000. The 
mines use up 400,000,000 cubic feet of 
timber every year. The anthracite 
mines alone consume a cubic foot of tim- 
ber for every ton of coal brought to the 
surface. In one great copper mine alone 
25 feet of Oregon pine take the place 
of every ton of ore extracted. 
To descend to relatively unimportant 
industries, it may be enough to point 
out that the single item of matches 
means the destruction of 10,000 acres 
of forest every year, The consumption 
of timber for the manufacture of paper- 
pulp igs another form of the demand for 
timber that has in recent years in 
America reached almost appalling dimen- 
sions. Mr. Whipple, the Forest Com- 
missioner for New York State, has lately 
calculated that the American newspapers 
consume every year the equivalent of 
two billion feet of timber in the form 
of pulp. The average Sunday edition 
of the New York “World” requires 
just about 30 acres of timber to furnish 


pulp for its paper; and the “World” is 
only one of 456 Sunday papers in the 
United States. Last year the United 
States Census Bureau issued a bulletin, 
in which it is stated that newspapers 
and periodicals in the United States 
used up in one year the timber from 
over 1,000,000 acres. “Every working 
day in the year the forests yielded 
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approximately 1,765,000 feet of timber 


to be transformed into newspapers and 
magazines for the people of the United 
States.” Perhaps some of these facts 
and figures may help us to understand 
what the American official authorities 
mean when they assert that a terrible 
timber famine is already imminent and 
near. 
CAN CANADA HELP? 


To casual or uninstructed observers 
it may seem at first sight that the 
United States could possibly evade the 
danger by doing what some people here 
expect New Zealand to do when the 
crisis comes—pass the burden along for 
someone else to bear. But I repeat 
that the time is rapidly approaching 
when neither New Zealand nor England 
nor the United States will be able to 
depend upon any other country’s timber 
supply, because every country will want 
all the timber it can grow or save for 
itself. In America there was some 
years ago a general impression that 
when their own forests gave out the 
people of the United States could 
safely look to Canada; and this notion 
has, I observe, taken root and flourished 
even in New Zealand. While the Timber 
Commission was sitting in Auckland, 
it was confidently asserted by a witness 
who ought to have known better that 
“there was enough milling timber in 
British Columbia to supply the whole 
world for a hundred years.” I was glad 
to see this statement promptly contra- 
dicted by one of our leading timber 
millers, who quoted the following in- 
teresting passage from an article on the 
prospects of the Canadian timber supply, 
written by a member of the faculty of 


Forestry in the University of Toronto: 
“For years we have been talking about 
Canada’s ‘inexhaustible timber resources,’ 
without knowing whether the statement 
was true or false. During the last ten 
years, though, enough information has 
been obtained to show that the amount 
of our standing timber of commercial 
Sizes is very much less than we fondly 
imagined it was. The accessible saw-log 
timber is estimated by Dr. Fernow at 
six hundred billion feet board measure— 
enough to supply the United States for 
15 years.” Now, Dr. Fernow is one otf 
the most eminent authorities on forestry 
in America, and if he tells us that Canada 
has no more than enough timber to 
supply the demands of the United States 
for 15 years, we may surrender at once 
all our vague notions about “inexhaust- 
ible supplies’ and our vain hope of 
being able to get all the timber we want 
from Canada. As a matter of fact, 
Canada has taken the alarm already, 
and is now contemplating legislation to 
check the destruction of her forests and 
the unrestricted export of timber to 
supply the needs of her American neigh- 
bours. And this is the attitude already 
assumed by practically every other 
country in the world, in view of the 
constantly increasing demand upon its 
stock of indigenous trees. 


THE COMING CRISIS. 

So far as we in New Zealand are con- 
cerned, we must therefore look forward 
to the necessity for facing the coming 
timber famine with our own strength 
alone, And what such a famine might 
really mean to us all I have endeavoured 
already to indicate. Perhaps the most 
instructive commentary that I can sup- 
ply upon my arguments is contained 
in a statement recently published by 
one of the foremost authorities on 
timber in the world—Mr. Gifford Pin- 
chot, the Chief of the Forest Service 
of the United States. He asserts that 
“the United States has already crossed 
the verge of a timber famine so severe 
that its blighting effects will be felt 


THE DESOLATION OF THE CLEARING. 


There are 6,000,000 acres of barren land ruined by reckless cutting round the great Canadian Lakes alone. 
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in every household in the land.” He 
estimates that, at the present rate of 
consumption, the supply of timber in 
the United States will be exhausted in 
30 years. The lumber business, now the 
fourth greatest industry in the colony, 
will disappear. All forms of building 
industries will suffer. Mining will be- 
come vastly more expensive, and there 
will be a corresponding rise in coal and 
iron. The railways, unless a substitute 
for the wooden sleeper is found, will 
be profoundly affected, and the cost of 
transportation will rise. Farming will 
be more expensive. Water power for 
lighting, manufacturing, and transporta- 
tion will be affected. “Irrigated agri- 
culture will suffer most of all, for the 
destruction of the forests means the 
loss of the waters as surely as night 
follows day. With the rise in the cost 
of producing food, the cost of food itself 
will rise. Commerce in genera] will 
necessarily be affected by the difficulties 
of the primary industries upon which 
it depends. 
fail, the daily life of the average citizen 
will inevitably feel the pinch on every 
side, and the forests have already begun 
to fail.’ Such is the prospect that the 
most eminent expert in America depicts 
for its people, and such, in a modified 
degree, must be our own experience if 
we persistently refuse to heed such 
warnings as these, and to prepare against 
the evil day while yet there is time. 
OUR ONLY HOPE. 

Enough of the Evils of Deforestation; 
and now once more for the remedy! Il 
Lave shown already in these articles 
not only that it is a national duty to 
replant the forests as they are cut 
dewn, but that the work of Reforesta- 
tion and Afforestation can be carried 
cut at a large financial profit to the 
individual or the State. 
ence of other countries has proved this 
incontestably, and the few years dur- 
ing which our Forestry Department has 
been making its little tentative efforts 
at tree-growing here, have shown that 


In a word, when the forests* 
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The experi- 


even on a very moderate expenditure a 


regular and substantial return could be 
speedily secured for such an investment 
of public money. The evidence on this 
point that I have compiled and set be- 
fore my readers should, I venture to 
believe, convince any impartial person 
that a national system of Afforestation, 
conducted on a large scale, and managed 
or scientific lines, could not only avert 
for us the many evils that follow on 
the destruction of the native bush, but 
could obviate the otherwise inevitable 
timber famine, furnish profitable em- 
ployment for a large number of work- 
ers, and provide a highly lucrative in- 
vestment for a considerable amount of 
public capital. 

Probably I have said enough to justi- 
iy my contentions, though I have by 
no means exhausted the list of possible 
arguments in favour of reforesting the 
country. I might have referred to the 
value of our water supply as a scurce 
of electrical energy, and the need for 
conserving it; for surely, at a time 
when the whole world is striving to 
utilise water power to generate elec- 
tricity, it is a suicidal policy for a 
country so generously endowed in this 
way to risk the very existence of rivers 
and waterfalls by recklessly destroying 
the forests that provide the reservoirs, 
from which these streams are fed. And 
I might have enlarged upon the value 
cf the bush as a means of checking and 
controlling the movement of sand, and 
the urgent necessity for planting and 
replacing the bush in districts where, as 
along the West Coast of the North 
Island, sand drifts are constantly en- 
croaching upon valuable land. The 
well-known example of France and the 
large revenue that she has derived for 
many years from the plantation of her 
sand-dunes, should be good enough pre- 
cedent for any colonial government to 
follow. And I might have quoted the 
recently published report of the Bri- 
tish Commission on Erosion and Refor- 
estation to show that at Home a na- 


tional scheme of Afforestation on a gi- 
gantice scale is now contemplated as a 
remedy for unemployment. But these 
are in a sense side issues, and I am 
willing to stake the case for Reforesta- 
tion and Afforestation in New Zealand 
solely on the pleas that I have already 
so often recapitulated—the rapid dis- 
appearance of our native bush, the ur- 
gent necessity for replenishing our 
stock of timber, the imminence of the 
approaching timber famine, and the 
terribly devastating effects of the ex- 
tirpation of forest trees, as seen in the 
denudation and erosion of hill sides, the 
destruction of fertile soil, the drying up 
of streams, the silting up of rivers and 
harbours, the regular recurrence of dis- 
astrous floods, and the deterioration in 
the climatic, meteorological, and hygi- 
enie sense of every country, which has 
once sacrificed its natural heritage of 
trees without making any adequate ef- 
fort to replace them. 


A LAST APPEAL. 


shall we do to combat 
The answer is indicat- 
in 


What then 
these dangers? 
ed, I hope with sufficient clearness 
all that I have already written. We have 
a Forestry Department and we have 
already inaugurated a system of af- 
forestation. We must extend our opera- 
tions and spend more money over the 
work than before. We must not be con- 
tent with a few thousand acres, but we 
must lay our plans on a generous scale, 
for the establishment in all parts of the 
country of large plantations of quick 
growing and valuable timber trees. We 
must as far as possible protect our 
State forests against tire, by employing 
large numbers of rangers; for though 
this may seem an expensive. process, the 
result will amply repay us. We must 
prevent the indiscriminate clearing of 
the bush on land that is really unfit for 
settlement, and under no circumstances 
should we permit timber to be cut away 
along the upper courses and headwaters 
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ot rivers. But above everything 
else we must plant, plant, plant, and en- 
courage everybody who owns land to 
plant, by every means in our power. 
Arbour Day is still in theory a public 
institution here, but it sadly needs the 
aid of a little popular enthusiasm. Of 
course, the indiscriminate planting of 
worthless trees in unsuitable localities. 
is simply waste of time. But our For- 
estry Department is in a position to 
circulate any quantity of useful infor- 
mation on such subjects, and to control 
and direct such efforts at afforestation 
or reforestation as the people may 
choose to make. This great work, as I 
have already tried to show, is primarily 
the function of the State; and what 
money the State expends upon it will 
soon be repaid tenfold by our immunity 
from the disastrous losses that deforesta- 
tion necessarily entails. But the fact 
that Government has already taken up 
this work does not relieve individual 
gitizens of their responsibility in the 
matter. Every man who possesses a 
piece of land should reflect upon these 
memorable words of Stephen Girard: “If 
I knew that I must die to-morrow, I 
would plant a tree to-day.” For even 
if an enlightened sense of self interest 
does not teach him to regard tree-plant- 
ing as one of the most profitable occu- 
pations he can take up and one of the 
most lucrative ways in which he can 
turn his land to account, every intelli- 
gent citizen should realise that he owes 
it as a duty to his neighbours, his child- 
ren and his country, to conserve our 
forest wealth and to replace our trees 
at least as rapidly as they are cut away. 
Even on purely selfish grounds we must 
admit all this, because even within our 
own day and generation the timber 
famine is almost upon us, and the evils 
that I have endeavoured to describe are 
already manifesting themselves on every 
hand. But on such a question as this 
I do not think that I need appeal to 
self-interest alone. Even though the 
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THE MENACE OF DRIFTING SAND. 


A patch of fertile soil rescued from the encroaching desert (Columbia River, 
U.S.A.). The only way in which the leagues of shifting sand along our own 
West Coast can be controlled and prevented from submerging the adjacent 
land is by systematic planting. 


ANOTHER ITEM IN OUR FORESTRY ACCOUNT — DEBIT SIDE. 


Portion of the expensive harbour works at the mouth of the Wanganui. as 

breakwater is being contructed at the cost of many thousands of Binumre ss 

the purpose of compelling the river to scour out the silt that has roe washe 
down by the floods and constantly threatens to choke the entrance. 
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HE AFTERMATH OF THE AXE. 


injuries that this country must incur 
through the destruction of the native 
bush must bear more heavily upon the 
next generation than on fhis, and even 
though the benefits of Afforestation oz 
Reforestation must be secured: by our 
sons and grandsons rather than by our- 
selves, I do not believe that there are 
many New Zealanders ready to ask 
that singularly sordid and futile ques- 
tion “what has Posterity done for us 
that we should undergo sacrifices and 
hardships for its sake?’ I prefer to 
believe that in this beautiful land, the 
vast majority of men and women feel as 
keenly as I do the responsibility en- 
tailed upon us all of leaving our natural 
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heritage no less beautiful and healthy, 
and fertile and productive; than we 
found it. To those who feel the truth of 
this, the case for Afforestation and Re- 
forestation needs no elaborate argu- 
ment to enforce it. And even those who 
pride themselves on taking a sternly 
practical view of life, and who refuse to 
prefer romantic sentiment to material 
gain may well consider if on such evid- 
ence as I have laid before them, the 
policy of afforestation is not urged upon 
them only by a sense of public duty, 
but by a sense of the necessity for that 
self-preservation which, as we are pro- 
verbially and justly told, is the first Law 
of Nature. 
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